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Ice Atlas, 1985-1986
Monongahela River, Allegheny River, Ohio River, Illinois I

LAWRENCE W. GATTO, STEVEN F. DALY AND KEVIN

documented or
INTRODUCTION Havana, Illino:

the Kankakee I
Background stream to the V

This atlas is the second in a series of atlases that will provide a perma- discussed in th(
nent record of the ice conditions over portions of the Monongahela, Al- always possibl(
legheny, Ohio, Illinois and Kankakee Rivers (Fig. 1). This information is There are 12
required throughout the winter during CRREL's River Ice Management Ohio, one alor
(RIM) Program as input data and "ground truth" for developing a river tion channels
ice forecast model and for developing and evaluating various remote There are four
sensing devices for real time monitoring of ice conditions. The atlas ser- Illinois River.
ies should also prove valuable to any future research. Additional discus- navigation on t
sion of the purposes and objectives of RIM is given in Ice Atlas for the along this reac
Ohio, Allegheny and Monongahela Rivers, 1984-85.* Data on the

The purpose of this ice atlas is to document the areal extent and varia- and water teml
tion through time of river ice and open water in the area of study during and meteorolol
the 1985-86 winter. No detailed analyses of the ice conditions were done lected. The dat
in preparing this atlas beyond placing the observed ice into general cate- are representat

gories. The Results section provides an overview of ice conditions, high- sheds.
lighting the ice categories and providing an introduction and guide to the
ice information contained in the maps themselves.

Table I.

r > Pool start t

Pittsburgh Po

X' T ".Dam 2 to Dai
I AIoghenyR. Dam 3 to riveW hmPITTSOIURGM

* -Alononoaheto R

I Pittsburgh Pc

Emsworth to
75,A-- -Dashields to I

T - --- --- Montgomery
New Cumberl
Pike Island t(SFigure . General location of rivers studied. Hannibal tIo
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tiver, Illinois River, Kankakee River

NLY AND KEVIN L. CAREY

documented on the Illinois Waterway (Fig. 2b; Table i) from mile 120, at
Havana, Illinois, to mile 273, at Dresden Island Lock and Dam, and on
the Kankakee River from its confluence with the Des Plaines River up-
stream to the Warner Bridge, approximately 21 river miles. However, as
discussed in the Results section, coverage of the entire study area was not
always possible on each flight date.

There are 12 dams and associated locks along the surveyed reach of the
Ohio, one along the Monongahela, and two on the Allegheny. Naviga-
tion channels of at least 9 ft deep are maintained along these reaches.
There are four dams and associated locks along the surveyed reach of the
Illinois River. A 9-ft navigation channel is also maintained. There is no
navigation on the Kankakee River but ice jam flooding occurs frequently
along this reach, and for this reason it was included in the surveys.

Data on the Ohio River and Illinois River discharges (Fig. 3) and air
and water temperatures (Fig. 4) are shown to display general hydraulic
and meteorologic conditions during the time the video imagery was col-
lected. The data are from specific locations as indicated, however, they
are representative of the general conditions experienced in the water-
sheds.

Table 1. River pools monitored with video tapes, 1985-86.

Pool
Length surface area

Pool start to stop points (river miles) (mi) (x 106 m

Monongahela River

Pittsburgh Point (0) to Dam 2 (11.2) 11.2 4.73
)am 2 to river mile 12 0.8 0.43

Allegheny River

Pittsburgh Point (0) to Dam 2 (6.7) 6.7 3.07
Dam 2 to Dam 3 (14.5) 7.8 4.02
Dam 3 to river mile 17 2.5 1.14

Ohio River

0 Pittsburgh Point (0) to Emsworth (6.2) 6.2 4.49
lmsworth to Dashields (13.3) 7.1 5.00
l)ashields to Montgomery (31.7) 18.4 11.27
Montgomery to New Cumberland (54.4) 22.7 14.87
New Cumberland to Pike Island (84.2) 29.8 18.92
Pike Island to Hannibal (126.4) 42.2 22.46
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Pittsbu
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Willow I
Bellevilk

! Racine v

Area of study Gallipoli
During the 1985-86 winter season, ice conditions were documented on Greenup

the Monongahela River (Fig. 2a, Table 1) from Pittsburgh Point (riverjmile 0) to mile 12, just upstream of Lock and Dam 2; on the Alleghen"
from the Point (mile 0) to mile 17 between Lock and Dam 3 and Lock River mil
and Dam 4; and on the Ohio from the Point (mile 0) to river mile 437, Peoria Ic
just downstream of Meldahl Locks and Dam. Ice conditions were also Starved I

Marseille

" Gatto, L., S.F. Daly and K. Carey (1986) Ice atlas, 1984-1985: Ohio River. Allegheny
River, Monongahela River. US Army Cold Regions Research and Engineering Laboratory,
Special Report 86-23. Mouth tc

r



ITable 1. River pools monitored with video tapes, 1985-86.

Pool
Length surface area

t Pool start to stop points (river miles) (mi) (x 10' mi)

Monongahela River

Pittsburgh Point (0) to Dam 2 (11.2) 11.2 4.73

ver Dam 2 to river mile 12 0.8 0.43

Allegheny River

oint Pittsburgh Point (0) to Dam 2 (6.7) 6.7 3.07

Dam 2 to Dam 3 (14.5) 7.8 4.02

rer Dam 3 to river mile 17 2.5 1.14

Ohio River

Pittsburgh Point (0) to Emsworth (6.2) 6.2 4.49

Da Emsworth to Dashields (13.3) 7.1 5.00

Mo Dashields to Montgomery (31.7) 18.4 11.27

to Montgomery to New Cumberland (54.4) 22.7 14.87

Ian New Cumberland to Pike Island (84.2) 29.8 18.92

C Pike Island to Hannibal (126.4) 42.2 22.46

Wi& Hannibal to Willow Island (161.7) 35.3 21.24

to Willow Island to Belleville (203.9) 42.2 27.28

taci Belleville to Racine (237.5) 33.6 19.89

Ilipo Racine to Gallipolis (279.2) 41.7 24.65
Gallipolis to Greenup (341.0) 61.8 41.19

leld on Greenup to Meldahl (436.2) 95.2 73.77

river
hen Illinois River

Lock River mile 120 to Peoria (157.6) 37.6 11.71
te 437, Peoria to Starved Rock (231.1) 73.5 81.33ved

to , also Starved Rock to Marseilles Lock (244.3) 13.2 10.19

k to Marseilles Lock to river mile 273 28.7 8.19

gheny Kankakee River
tory,. Mouth to river mile 21 21 7.30
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a. Monongahela. Allegheny and Ohio Rivers.

Figure 2. Study areas; locations of locks and dam
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b. Illinois and Kankakee Rivers.

w udy areas; locations of locks and dams shown.
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APPROACH Table 2. lt

Video tapes (2-in. VHS) of the Ohio, Allegheny and Monongahela %lap unt
Rivers were taken vertically through a covered port with a Panasonic 777
video camera with a 12:1 zoom lens from a Cessna 172 fixed-wing air- Open water
craft, usually at an altitude between 2000 and 3500 ft above the ground.
Aircraft altitude varied, depending on cloud conditions. Occasionally, Solid ice coser
the aircraft was not cleared to enter the controlled air space around Pitts-
burgh International Airport, and thus on those occasions tapes could not
be acquired of the Ohio River from Pittsburgh Point to the vicinity of Solid ice cover with
Ambridge, Pennsylvania (river mile 0 to 24). open-water areas

For the Kankakee and Illinois Rivers, video tapes (/2-in. VHS) were Fragmented ice cover
taken vertically with a JVC KY1900 video camera with a 10:1 zoom lens.
The video was taken from a Cessna 172 through an open port, usually at
an altitude between 2500 and 4500 ft. At Peoria Lake and the Starved
Rock Dam Pool, the Illinois River is quite wide, and the contractor Fragmented ice cover
maintained the 4500-ft altitude over these sections. At Peoria Lake two with open-water areas
side-by-side passes were required.

The tapes were viewed on a TV monitor and the observed ice was visu- Ice floes or frazil
ally interpreted and classified into five units (Table 2). The acquisition of slush and pans
"ground truth" was not required, since the image interpretation was
limited to the classification of the ice conditions as seen on the video
tapes by an experienced ice interpreter-observer, and did not attempt to judgmental process), a
infer characteristics that could only be measured on the ground (e.g., video tapes provided b
porosity, strength or thickness). Boundaries between the units were ing of map unit boun
transferred to 1:24,000 base maps by reference to Corps of Engineers and Anderson* estima
navigation charts and U.S. Geological Survey topographic maps. The 10010 of the actual are,
maps are organized according to the pools that exist between the dams. A coverage, the areas of I
pool is named for the dam at its downstream end, as listed in the Index of actual. The planim
and subsequently in this report. provides an estimated

The ice maps show the areal exte.t of the five ice types and open For map units coml
water. These six units were selected because they are readily identifiable Open-Water Areas, F
on video imagery and they satisfactorily describe the range of ice that can Floes or Frazil Slush a,
occur on inland waterways. unit area was visually e

The area of each map unit in a pool was measured from the base maps surface concentrations
with a Los Angeles Scientific Instruments Co. digital compensating polar are always 10007 (Tabl
planimeter. The accuracy of areas reported is influenced by the accuracy tions are listed in App
of positioning the map unit boundaries on the maps while the imagery in-
terpreter viewed the video tapes on a monitor (in part a subjective and Personal communication'

Corp. 1986.
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Table 2. Ice conditions as observed on video tapes.

%lap unit Description

kater River is ice-free, no ice apparent.

ce cover River is completely covered (10007) with ice;
no individual ice pans, blocks or chunks are
visible. ice may be snow-covered.

ce cover with River is partially covered %%ith solid ice (as de-
ater areas scribed above) but has open (ice-free) areas.

ented ice cover River is completely covered (1000%) with ice
that has distinct, variably sized, individual ice
pans, blocks or chunks.

ented ice cover River is partially covered with fragmented ice
) pen-" ater areas (as described above) but has open (ice-free)

areas.

es or frazil River is primarily open (ice-free) with floating
and pans ice floes, slush or pans.

I

ental process), and by the planimeter measuring procedure. When
tapes provided bank-to-bank coverage of a river, the best referenc-

map unit boundaries to shoreline features was achieved. Arend
nderson* estimate that the area of each mapped unit is within 8 to
f the actual area. When the tapes did not provide bank-to-bank
ge- the areas of mapped units are estimated to be within 20 to 25%
al. The planimnter measuring procedure is straightforward and

es an estimated ± 2% accuracy in areas reported.
map units comprising both ice and open water-Solid Ice with
Water Areas, Fragmented Ice with Open- Water Areas, and Ice
r Frazil Slush and Pans-the surface concentration of ice to total

ea was visually estimated with a probable accuracy of t 5u* The
e concentrations for the Solid Ice Cover and Fragmented Ice Cover

eays 1000 (Table 2). The measured areas and estimated concentra-
re listed in Appendix A.

na. communication with R. Arend and V. Anderson, Photographic interpretation
986.
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planimeter. The accuracy of areas reported is influenced by the accuracy tions are listec
of positioning the map unit boundaries on the maps while the imagery in-

terpreter viewed the video tapes on a monitor (in part a subjective and * Personal comm
Corp. 1986.
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asemafps sfirae concentratOslior tne Soi ce cwr and Prge e c-Mr

ating polar are always 100% (Table 2). The measured areas and estimated concentra-e accuracy tions are listed in Appendix A.
imagery in--_____
*ective and *Personal communication with R. Arend and V. Anderson, Photographic Interpretation
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RESULTS Ohio River
Above Hannibal Loch

Video surveys were conducted on 29 dates during the 1985-86 winter ber; it covered 18074 of t
(Fig. 5). Portions of the Monongahela were covered 9 times, the Alle- in the Fragmented Ice C
gheny 10 times, the Ohio 8 times, the Illinois 17 times and the Kankakee was also first observed oi
16 times. Generally, cloud conditions did not interfere with video acqui- Ice Floes or Frazil Slush
sition on the Illinois and Kankakee Rivers to the degree that it did on the was also the maximum
Ohio, Allegheny and Monongahela Rivers. There were fewer flights Hannibal. Maximum ice
along the Ohio River in 1985-86 than in the 1984-85 season because there Hannibal, and the ice w
was less observed ice in 1985-86 and poor weather and low ceilings were Open- Water Areas. The
more frequent. Generally, in the areas surveyed, the ice cover was not as within Ice Floes or Frazi
extensive and did not last as long in 1985-86 as in 1984-85. and covered 3076 of the at

was last observed on 16 1
Monongahela River reported as 007o. Very li

Ice Floes or Frazil Slush and Pans was the only ice unit present when Open- Water Areas forrr
ice was first observed on 28 December. Ice within this unit covered 16 0  form was limited to the
of the study area. This was also the maximum ice coverage. Ice was last
observed on 28 January when 107 of the reach was covered with floes Illinois River
and frazil. Solid Ice Cover, Solid Cover with Open-Water Areas and When the first flight w,
Fragmented Ice Cover with Open- Water Areas were not observed this was covered with Fragm
year. covered with ice in the ot

mum at this time. Ice F
Allegheny River nant ice type in the La

Ice was first observed on 28 December (Table 3). It was found primari- Cover, Fragmented Ice
ly within Fragmented Ice Cover with Open- Water Areas, and the ice Water Areas were most c
within this unit covered 21% of the study area. Ice within the other four The Peoria Pool was get
ice types covered 26016 of the river. Maximum ice cover occurred on 8 place throughout the wii
January and covered 56076 of the river; this ice was also primarily found served on 5 March and cc
within Fragmented Ice Cover with Open-Water Areas. Ice was last ob- on the Illinois River chan
served on 28 January when it covered 107

6 of the river, and was predomi- response to changing %q
nantly within Ice Floes or Frazil Slush and Pans. Very little Solid Ice changes in river discharg
Cover or Solid Ice Cover with Open- Water Areas formed this year.

Table 3. Summary of Ice conditions, 1985-1986 (data in Append

Total ice (all ice types) Predomin
Total Percent '

ice area of river
Date ( X I10, m) (%) Name

Monongahela River (5.16 x UP ml)
First ice observed 28 Dec 8 5a 0.80 16 Ice floes or frazil slush

and pans
Maximum ice extent 28 Dec 85 0.80 16 Ice floes or frazil slush

observed and pans
Last ice observed 28 Jan 86 0.05 1 Ice floes or frazil slush

and pans

Allegheny River (8.23 x 10' m')
First ice observed 28 Dec 85 3.87 47 Fragmented ice cover with

open-water areas
Maximum ice extent 8 Jan 86 4.58 56 Fragmented ice cover sith

o h ,,,r v e d -.. .. .. .... .... .. . .. .. .. . . .... . ... .. .. .. .. . ... . .. .



Ohio River
Above Hannibal Lock and Dam, ice was first observed on 30 Decem-

ber; it covered 18076 of this portion of the river, and was predominantly
in the Fragmented Ice Cover unit. Below Hannibal Lock and Dam, ice
was also first observed on 30 December. This ice was primarily within the
Ice Floes or Frazil Slush and Pans unit, and covered i 07 of the area. This
was also the maximum ice coverage for the river area downstream of
Hannibal. Maximum ice coverage (19%) occurred on 16 January above
Hannibal, and the ice was primarily within Fragmented Ice Cover with
Open-Water Areas. The last ice observed above Hannibal was primarily
within Ice Floes or Frazil Slush and Pans, was observed on 23 January,
and covered 307o of the area. Downstream of Hannibal, the same ice type
was last observed on 16 January and covered so little of the area as to be
reported as 0076. Very little Solid Ice Cover and Solid Ice Cover with
Open-Water Areas formed during the 1985-86 winter, and what did
form was limited to the Ohio River above Willow Island Dam.

Illinois River
When the first flight was made on 7 January, 28% of the area of study

was covered with Fragmented Ice Cover, while an additional 3607o was
covered with ice in the other ice types. The ice cover was also at its maxi-
mum at this time. Ice Floes or Frazil Slush and Pans was the predomi-
nant ice type in the La Grange and Marseilles Pools, while Solid Ice
Cover, Fragmented Ice Cover and Fragmented Ice Cover with Open-
Water Areas were most common on the Peoria and Starved Rock pools.
The Peoria Pool was generally covered with solid ice that remained in
place throughout the winter. Solid Ice Cover was the last ice type ob-
served on 5 March and covered 207o of the area. The extent of the ice area
on the Illinois River changed dramatically during the winter, primarily in
response to changing weather conditions rather than to significant
changes in river discharge (see Fig. 3 and 4).

)ns, 1985-1986 (data in Appendix A).

2es) Predominant ice types

Total Percent *
vfr ice area of river

Name (x I0 m') (%)

liver (5.16x 10' ml)

Ice floes or frazil slush 0.80 16
and pans

Ice floes or frazil slush 0.80 16
and pans

Ice floes or frazil slush 0.05 1
and pans

er (8.23 x 10' n')
Fragmented ice cover with 1.75 21

open-water areas
Fragmented ice cover with 2. ) 5 36

open-water areas
hIce rln",, nr fr- 'il .Il- h tl(I W . . . .. . .. .. ... . . ...
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Table 3. Summary of ice conditions, 1985-1986 (data

Total ice (all ice types)

Total Percent *
ice area of river

Date (x /0 0 ) (%) Nu,

Monongahela River (5.16 x 101 m)

First ice observed 28 Dec 85a 0.80 16 Ice floes or fra
and pans

Maximum ice extent 28 Dec 85 0.80 16 Ice floes or fra
observed and pans

Last ice observed 28 Jan 86 0.05 1 Ice floes or fra
and pans

Allegheny River (8.23 x 10' ml)
First ice observed 28 Dec 85 3.87 47 Fragmented icc

open-water
Maximum ice extent 8 Jan 86 4.58 56 Fragmented icc

observed open-water z
Last ice observed 28 Jan 86 0.08 1 Ice floes or fra

and pans

Ohio River above Hannibal Lock and Dam (77.1
First ice observed 30 Dec 8 5c  13.78 18 Fragmented icc
Maximum ice extent 16 Jan 8 5d 14.62 19 Fragmented ict

observed open-water
L.ast ice observed 23 Jan 86 2.31 3 Ice floes or fra

and pans

Ohio River below Hannibal Lock and Dam (208
First ice observed 30 Dec 851 1.07 1 Ice floes or fra

and pans
Maximum ice extent 30 Dec 85f  1.07 1 Ice floes or fra

observed and pans
Last ice observed 16 Jan 8 5b 0.40 0 Ice floes or fra

and pans

Illinois River (111.42 x 10i mi)
First ice observed 7 Jan 86 ag 71.58 64 Fragmented ic
Maximum ice extent 7 Jan 8 6bh 71.58 64 Fragmented ic

observed
Last ice observed 5 Mar 86ai 1.92 2 Solid ice cover

Kankakee River (7.30 x 101 m)
First ice observed 7 Jan 8 6ai 5.46 75 Fragmented icc

open-water
Maximum ice extent 15 Jan 86J 6.65 91 Fragmented ic

observed
Last ice observed 5 Mar 86bk 0.41 6 Solid ice cover

• Rounded to nearest percent.
a-First date of video coverage. g-No video coverage for 18.9
b-Last date of video coverage, h-No video coverage for 27.3
c-No video coverage for 52.85 x 10' in. i-No video coverage for 1.17
d-No video cove age for 10.57 , 10' n. j-No video covcrage for 0.12
e-No video coverage for 16. 45 x i0' n'. k-No video coverage for 0. 13
f-No video coverage for 42.83 x 101 m.

4



's ver.

Pe mar, of ice conditions, 1985-1986 (data in Appendix A).

O11 Total ice (all ice types) Predominant ace types

Total Percent* Total Percent *
ice area of river ice area of river

P10
, l:) (%) Vame ix 10" 'In2) (%)

Monongahela River (5.16 x 106 m)

0.80 16 Ice floes or frazil slush 0.80 16
and pans

0.80 16 Ice floes or frazil slush 0.80 16
and pans

"11 0.05 I Ice floes or frazil slush 0.05 1
and pans

Allegheny River (8.23 x 10 m)
3.87 47 Fragmented ice cover with 1.75 21

open-%%ater areas
r 4.58 56 Fragmented ice cover with 2.95 36

open-%%ater areas
101 0.08 1 Ice floes or frazil slush 0.05 1

and pans

0. Ner above Hannibal Lock and Dam (77.01 x 101 m)
13.78 18 Fragmented ice cover 8.57 II

.r %%1 14.62 19 Fragmented ice cover with 5.50 7
open-water areas

2.31 3 Ice floes or frazil slush 1.98 3
and pans

101 r below Hannibal Lock and Dam (208.02 x 10' m)
.ish 1.07 1 Ice floes or frazil slush 1.07 I

and pans
1.07 1 Ice floes or frazil slush 1.07 1

and pans
L1h 0.40 0 Ice floes or frazil slush 0.26 0

and pans

Illinois River (111.42 x 10' m)
71.58 64 Fragmented ice cover 31.33 28
71.58 64 Fragmented ice cover 31.33 28

1.92 2 Solid ice cover 1.91 2

Kankakee River (7.30 x 106 m 1)
:r wi 5.46 75 Fragmented ice cover with 2.65 36

open-water areas 1
6.65 91 Fragmented ice cover 3.18 44

0.41 6 Solid ice cover 0.39 5

r2 g-No video coverage for 18.92x I06 m'.
m -h-No video coverage for 2 7.35x 10' in.

in. i-No video coverage for i.17× 10' 1n0 .
. j-No video coverage for 0. 12 x I0' ml.

m k-No video coverage for 0. 13x 10' m'.

I



Kankakee River CONCLU
On 7 January, 750o of the area of study was ice-covered, primarily

classified within Fragmented Ice Cover with Open- Water Areas. On 15 Ice conc
January, ice was at its maximum, with 44% of the area covered with ice cover
Fragmented Ice Cover, while 47% was covered with Solid Ice Cover and during 19E
ice within Fragmented Ice Cover with Open- Water Areas. By mid-Febru- quently dL
ary Solid Ice Cover and the ice portion of Solid Ice Cover with Open- frequent v
Water Areas covered about 74%; these units were more common than of video a
the fragmented ice types (Appendix A). Solid Ice Cover covered 5% of nomical, c
the area on 5 March and persisted in the backwater pool created by the ice conditi
Dresden Island Dam later than 5 March, when the last flight was made. during per

plored to I

I

II
I



CONCLUSIONS
IS

ess Ice conditions on the rivers change rapidly, often daily. Generally, the
p Pice cover was less extensive and did not last as long during 1985-86 as

19 during 1984-85. Poor flying weather with low ceilings occurred more fre-
quently during 1985-86 and restricted the opportunities for getting more

iti frequent video coverage, and sometimes caused large gaps between dates
ive of video acquisition. In spite of these problems, videography is an eco-
Vi nomical, effective and accurate way to document the rapidly changing
of- ice conditions. Videographic techniques also provide near-real-time data
o0 during periods of extreme ice conditions. Various options are being ex-

plored to get more frequent coverage in the future.



MAPS OF ICE CONDITIONS ON THE MONONGAHELA,
ALLEGHENY AND OHIO RIVERS
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18 December 1985
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MAP UNITS (in
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SFragmented ice cover 0.00 NA
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r fOeS'ior rfaZ,' Slush 0.00-

Total a:ea (m 2x 10 6) 22.46
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Middle Island

Survey date: December 19, 1985

I k

Willow Island Pool Surface
Area

OP waITer 2 x 106) concentration

Opnwtr21.24 NA

M N l Solid ice cover 0.00 NA

Solid ice cover with
' open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00_ _______

7-7777 Ice floes or frazil slush 00
and pans 00 _

Total area (mn
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x 106)1 21.24
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0 0m

Belevllev Le PD lSuc

Ar ea

MAP UNITS I'M
2 x 10 6 concentration

I I Openwater 27.28 NA

Solid e cover 0.00 NA

Solid ice 0over with
open-water areas 0.00-

Fragmented ice cover 0.00 NA

Fragmented ice cover
Swith open-water areas 0.00

L7II Ic foes or frazr;C slush
and pans0.00

T tj ara (r-2 x 10 6) 1 27.28
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0 ~Video Tape 2 1M
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0 1m

1 1km 1,

Racine Pool :616-

11,Racine Pool Area

MAP UNITS (in
2 x 0

.1'Z Z Open water 19.89

/235 D- Solid ice cover 0.00

0 ~Solid ice cover with
0open-water areas 0.00

Fragmented ice cover 0.00

Rocine Fragmented ice cover 00
28 L8D27with open-water areas 00

SIce floes or frazil slush 00

Survey date: December 19, 1985 and pans 00

Total area t(m
2 
x 106) 19.89
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Racine Pool Ara Surface
SArea concentration

MAP UNITS 1m x 10I

Open water 19.89 NA

Solid ice cover 0.00 NA

Solid ice cover with
open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas

Ice floes or frazil slush
and pans 0.00

Total area (m
2 
x 106) 19.89
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MAP UNITS (72 rI

Open water 24.2

Soli 0 ce cover C.10

', ~ Sohd ice cover with
open-water areas 0.00
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Fragmented ice cover
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MAP UN!TS (_2 x 106 (1)

pe' ater 24.26 NA

oio ce cover 0 .00 NA

'Soid ice cover with
,open-water areas 0.00

Fragmented ice cover 0.00 NA

F,agmented ice cover
wth openwater areas 0.00

ce floes or frazi Slush
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Total area (rr
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x 106) 24.65* * Includes 0.39 x 10
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39Solid ice cover 0.00

341 Solid ice cover wilth.0
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Fragmented ice cover 00

GrenpL~DFragmented ice cover 0.00
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LOT7 Ice floes or frazil slush
and pans 00
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fc Area concentration

MAP UNITS (x g 106) (/)

Open water 41.19 NA

Solid ice cover 0.00 NA

Solid ice cover with
open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover 0.00
with open-water areas

Ice floes or frazil slush
and pans 0.00

Total area (m
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x 106) 41.19
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Meldahi olSufc

Souve dice covrd.0eN

Soe docn icecoeroit

Open-water ares3.00 NA

Fragetd ice cover 0.00 NA

Fragetd ice cover t
wiopen-water areas 0.00-

~ Ice floes or frazit slush

and pans 00

Total area (,n
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x~ 106) 737
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.b .

0 0

LC

Efmswoh Pool - Monongahela Supac*

2 Aea 6NIT (2,Ira
MAPUNT (m x 10 )

E Z Oinw,' 3.15 NA

Shd ce -ver 0.00 NA

Sotld co Cover * I
open-w .ter .rea 0.00

F ,gmenled ce covet 0.00 NA

F agmented -ce 0o.e 0
*.Ih open calM; areas 0.00 -

t~. ICCfl-e " I W. 51 hdndJ Pdn 2.01 4

JO
Total area (m2 x 106)

.41-.
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0Video Tape 4 1 I10

N~ 0 *Emnsworth Pool - Allegheny :111
19000

ob

7-. Pittsburgh

CL Emaworlh Pool - Allegheny Area
2 6x 106

MAP UNIbt (m x1

ope, .41., 0.911 IA

Solo ce ci-n 0.41 NA

Solid iCe COW,eIh*0 00

*open, ate,1 .i.,s 0

Flognlenlediice c-ne( 0.16 NA

Fragnienlei ,i. ow(lC 1.*45 80$ *110 oupen *4101 Jaes

ice 11ie5 .1 I-Pi ,.i 0.14 2
.nd W5i014 

2

Total area (mn
2 
x 10 6 3.07
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,Area 6
rMAPUNTt (m2 x 10

3.15~n..e NA

m SOW de -e 0.00 NA

Solo Ce C'(,e w i?,
open *41et areas 0.00

F gmenloo Ce co-, 0.00 NA

Fragmentea ce co,e

1985 
A..l open * e areas 0.00 -

'4 .,,'.

1 i -V O a n i| la n s O 0 2 0 1 404

II mJoK77

_ __ __ Total area (m
2 
x 106) 5.16
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.4 Lock and Dam #2 Pool - Allegheny River: 1/2
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(0

10
NA

0 11km

======ISurvey date December 28, 1985~Video Tape 4

Lock and Dam # Pool - Allegheny River: 212
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Imite

Lock and Dam #2 Pool

Area Sorface

MAP UNITS (m2 x 106 concentration

L Z4 Open water 2.47 NA

14 Solid ice cover 0.09 NA

_____-______ Solid ice cover with
open-water areas 0.28 90

Sragmented ice cover 0.44 NA
L aD #3

Fragmented ice cover
with open-water areas 0.74 80

Ice floes or frazil slush
and pans 0.00

Total area (T2 x 106) 4.02

Bridge19- Lock and Dam #3 Pool

MAP UNITS 2 x 16) concentration

[ j Open water 0.17 NA

Solid ice cover 0.00 NA

____________ Solid ice cover with
. open-water areas 0.93 80



107 ~ ~~~ Syamr ILD #3

0 1 mi

Ninemile Isl.1'k
Survey date:--e-em er- 28, 1985

Video Tape 4-______

Lock and Dam #3 Pool - Allegheny River: 1/1

/ New Kensington Bridge

Twelvemile Isi

00 M

__________________ Survey date. Dc-ere 818

o~ 1km
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Solid ice cover with• \ \ \ o -- \ o p e n -w a t e r a r e a s 0 . 89 0

Fragmented ice cover 0.44 NA

Fragmented ice cover 80
with open-water areas 0.74

1 mi Ice floes or frazil slush
[3',_ .- Iand pans 00

1 km
mber 28, 1985 Total area (m

2 
x 106)

eo Tape 4

New Kensington Bridge Lock and Dam #3 Pool

19- Area Surface

MAP UNITS (m
2 
x 106 concentration

Z Z Open water 0.17 NA

Solid ice cover 0.00 NA

Soi d ice cover with
open-water areas 0.93 80

Fragmented ice cover 0.00 NA

Fragmented ice cover 0.00
with open-water areas

ce floes or V azil slush 0.41€ odoos0.04 10
109 ~~~~~~ and pans ____ ______

Total area (m
2 
x 106 1.14

I
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Emsworth Pool - Ohio :1/1

Emsworih 6
L 8 D N.ello covera

Island

Brunot Island

Emnsworth

Back Channel Dam

0 1 mi

mSurvey date: December 30, 1985
0 mVideo Tape 4___

Emsworth Pool - Ohio Surface
Area Concentration

MAP UNITS (M
2 

x 10
6
)

L I Open wa t er 0.16 NA

Solid ice cover 0.00 NA

Solid ice cover with
open-water areas 0.00 -

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00

rIce floes or frazil slush
and pans 0._0 I

arain
2 

x106 Includes 4.23 x 106 
2

Total area (m 106) of no video coverage

0 DashleldsPool :111

SO L 0

Dashields L B D
13



30 December 1985

)rth Pool-Ohio :1/1

00 0

Brunot Island

Dashlelds Pool AM 11



111171? 1 I V . ' , -- .- I , --

Solid ice cover With
open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover

with open-water areas 0.00

F-7 7- Ice floes or frazil slush

and pans 0.10

* Includes 4.23 x 106 m
2

Total area (m2 x 106) 449* of no video coverage

0 4 " Oashields Pool :111

Dashields L a D

No0 video Coverage

0 1 mim- Survey date:- December 30, 1985

Video Tape 4

01 km

Dashields Pool Surface
Area concentration

MAP UNITS (m
2 

x i0 6 (%)

Z I Open water 0.00 NA

Solid ice cover 0.00 NA

Solid ice cover with

open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover

with open-water areas 0.00

Ice floes or frazil slush 0.00

and pans

*Includes 5.00 x 10 m2

Total area (m x 106) 5.00* of no video covetage
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rea ocnaor

MAP UNITS (M2 x 106 cnetao

SOpen water 0.53 NA

Solid 'Ce cover 0.28 NA

S Solid ice cover with
_ieri-water areas 00

Ffaqinmrited ice cover 2.74 NA

Fragmernted ice cover 1.3 8
with open water areas .3 8

Ice floes or fraz.l slush 0.43 40Eli-I.: ~ nl pans ___;___

To a rcn xM 16) 1 11.27 * Includ ecs 5.56 x 1C6 '72
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Lock and Dam # Pool- Allegheny River: 2/2

MLI



Lock and Dam #2 Pool

Area Surface
MAP UNITS (rn2 06 Concentration

______x I 1 ) (O%)

I Z " Open water 2.02 NA

14 Solid ice cover 0.16 NA

Soid ce cover w lb
open-water areas 0.00

a Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00

___________- Ice floes or frazil slush
and pans 1.84 40

Total area (m x 106) 4.02

g I Lock and Dam #3 Pool
Surface

Area concentration
MAP UNITS (M

2 
x 106) (0)

I Z Open water 0.75 NA

Solid ice cover 0.00 NA

- , Solid ice cover with
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Sycaore si.LSD #3

010m

0 1km i

~~0JSurvey date.- anua ry 2, 1986
____________________________________ Video Tape 7 _ _____________

Lack and Dam #3 Pool - Allegheny River: 1/1171 I New Kensington Bridge

fr 19-1

Twelvemile Isl.

LS Nom3

Survey date: January 2, 1986

0 ;kmVideo Tape 7

64



14 Sohd ice cover 0.16 NA

Solid ice cover with

open water areas 0.00 _

Fragmented ice cover 0.00 NA

L AD #3
Fragmented ice cover
with open-water areas 0.00 -

Ice floes or frazil slush
and pans 1.84 40

Total area (m
2 
x1 6 4.02

Bridge Lock and Dam #3 PoolSufc
19. Area concentration

MAP UNITS (m2 x 106) (%)

I Z Open water 0.75 NA

Solid ice ccver 0.00 NA

Solid ice cover with
open-water areas 0.00 -

-' j Fragmented ice cover 0.03 NA

Fragmented ice cover
with open-water areas 0.36 60

Ice floes or frazil slusn

- -Oo- ' eand pans 0.00

Total area fm
2 

x 1061 1.14

4



.0 1b10 
Emnsworth Pool -Monongahela :1 /2

OHI0 R Pittsburgh Pt.

0 1imi *January 7, 1986

km; Survey date Vde:ap

0 1 km0 NOe Tp

Emnsworth Pool -Monongahela 22

L ak D #2

SuIe date: January 7, 1986

Video Tape7

o imI

101k Emnsworth Pool - Allegheny :111

00

C,0



7 January 1986

a :1/2

ary 7, 1986
deo Tape 7

8k D #2

Enmsworlt Pool - Mo~o.ngah.*a

MAP UN7, (in x 0)',

E1 -] Oa- -11 5.11 NA

1-11 - -, 0.00 NA

S.~ d .I ae I-, 0.00 -

0.05

Tota*' l ara( x1 0.006

0'- 2

0. .



19.

Af Survey date: January 7, 1986

0 ~ ~~vid eo T ape 7 1 m 1

o~ 1km

0I0 Emnsworth Pool -Allegheny :111
.000

z. Pittsburgh __

i~,Emswofth Pool - Allegheny

MAP ONr (m 21 10 ...

IZZ pon~o0.58 NA

so,' c 0.06 N

So ,d ce co-0 A i 0.00
0w0 -at-,a 1-5

0.02 NA

*,t onei t, r ArIA0 0.47 70

ILIfl L 10.050 "-0 oh 1.94 40

Total area (m2 x 106, 3.07

65



Enm 1woflh Pool - Monong.h A r
2 Area ' 6 P

wu ," (~m x 10
6
). ..[T, ,

LI J5.11 N

0.05 N.. . 0.00 _

F,Jgme, , ~, 0.050 N

o -% . : :,,:-, ......... o.oo _
*f , ", 0.00rt rd

_ _ _ _ _ Total area (m
2 

x 106) 5.16

ool- Allegheny :11

.06.

Simile IsI.

Lomke

4
7

Survey date January 7, 1986
Video Tape 7

0 1 km

65



7 January 1986

Lock and Dam #2 Pool - Allegheny River: 1/2
Sycamore Isi

U' (0
U'. O 0

40030

I's

1 mi Surey dte.Jan ary 7, 1986

M=3M=W===3Video Tape 7
0~ 1km

Lock and Dam #2 Pool - Allegheny RPA.er: 2 2

Ninemimie Isi

Iyamr Ne. Lesngo riD 3
i'9-

0#



-7

Lock and Dam #2 Pool
Surface

)Area concentralion
MAP UNITS (m2 x 106 n1)

I I Open water 2.02 NA

L \ 14 Solid ice cover 0.82 NA

'Solid ice cover with
open-water areas 0.00

Fragmented ice cover 0.03 NA

Fragmented ce cover
with open-water areas 0.20 70

F-777'71 Ice floes or frazil slush
and pans 0.95 40

2 6
Total area (m

2 
x 06) 4.02

ridge Lock and Dam #3 Pool
19- Surface

MAP UNITS 2 r 6 concentration
A x 10) (%)

m Open wate r  0.20 NA

Solid ice cover 0.04 NA

Sod ice cover with

open-water areas 0.00



136 14

0 1 mi

0ie ieII 1km
Survey date, January 7, 1986

___ _____________________________________ Video Tape 7 ______________

Lock and Dam #3 Pool - Allegheny River. 1/1
New Kensington Bridge

0 1 Mi

0 Ir Surey dte>January 7, 1986
n l Suvydt:-- Vide en Tape 7 A,.

0~ 1km

66



oL 14 Sl4 N

' Solid ice cover N

open-water areas 0.00-

Fragmented ice cover 0.03 NA

7 L l~ D #3Fragmented ice cover

with open-water areas 0.20 70

mi ~Ice floes or frazil slush 054

16Total area (M 2 x 10 6 40

sington Bridge Lock and Dam #3 PoolSufc

MA UIT ( 2Area concentration
MAP~~ UNT m 10 6 1%/)

Z 3 Open water 0.20 NA

Soli dice cover 0.04 NA

Solid ice cover with
open-water areas 0.00-

Fragmented ice cover 0.00 NA

Fragmented ice cover 9
with open-water areas 0.90 9

LZ]Ice floes or frazil slush

~Ooand pans 0.00-

Total arc~a (r 2 x 1061 1.1

661



0

0i1mi January 8, 1986

mKY SuvydW video Tape 9

1 1km N

Emnsworth Pool - Monongahela :2J2 1

19.

4k Suvey ate: January 8, 1986

0uvyae Video Tape 8 1mi

o~ 1km

./Emasworth Pool -Allegheny :111100
00

0b



8 January 1986

7V/

y 8, 1986

Tape 8

Emsoofh Pool - Monongahela

(lx 1 06)"1

_______0.00 
NA

-as~ce~H 0.00

Fme~r *L.er 0.03 NA

F.
9

rre~ ,e,.( 0.00

Al~30 Pl~, i

0A*'

__________________________ 
otalare (i

2
x 06,5.1



/ Survey date: January 8, 1986
0 ~Video Tape 8 1m

%-Pm 00

10013 0 Emnsworth Pool - Allegheny 11

400

000S

00

z. Pittsburgh

c EnMwo1th Pool - Alleghenfy

MAP oNJ (ii2 Ar10ea

LIZ o ~1.20 NA

Sul~e-l 0.08 NA

~ S(~.J ~eA~' " 0.00

FfagmenodeJ---te 0.78 NA

*d~ ~OI Alr reS 1.01 90

ind l.Oo.r a/ s 0.00 -

Total area (m
2 x 10 

6
) 3.07

67



Area6
m 2m x 10

LZI2~. ~ 5.06
0.00

~ ~nZ~ 0.00 -

0.03

A90.07 5

'.Total area x 106) 5.16

Lock B
Dam*2

6
7

1 MI
_______________Survey date January 8, 1986

Video Tape 8
0 i

67
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8 January 1986

.4 Lock and Dam #2 Pool -Allegheny River: 1/2
1 4 Sycamore Is]

01

400 0 1

1 i Survey date: January 8, 1986
Video Tape 8

0~ 1km

Lock and Dam #2 Pool -Allegheny River: 2/2

MLZo"

41

Syca ore sl.L 86 D *3

0~ Imi

0ie ieIl 1 km

________________________________________________________ Video Tape 8 _ _____________

Lock and Dam #3 Pool - Allegheny River: III / New Kensington Bridge
19-1



emile

Lock and Dam #2 Pool Surface

2 Area 6 concentration
MAP UNITS (rn x 106) (%)

Open water 1.83 NA

14 Solid ice cover 0.23 NA

Solid ice cover with 00
open-water areas 0. -

Fragmented ice cover 0.09 NA

L 811 #3
Fragmented ice cover
with open-water areas 1.82 90

6oA.%A Ice floes or frazil slush 0.05 50
and pans

Total area (m2 x 106 4.02

ton Bridge Lock and Dam #3 Pool Surface

19-1 Area concentration
MAP UNITS (r

2 
x 1061 (%)

Open water 0.30 NA

Solid ice cover 0.04 NA



Sycaore sl.L B D #3

0 1 mi

Ninemile IsI. 1~, km
ISurvey date: January 8, 1986

_______ _______ ______ _______ ______ Video Tape 8 _ _ _ _ _ _ _

h ~~~~~~Lock and Dam #3 Pool - Allegheny River: IIIe KnigonBig

Twelvemile Isl.[

0 1 ii0 3==WM= =M==l Survey date: January 8, 1986
--I Video Tape 8

0~ 1km

68

L _ _



14 ~Solid ice cover0.3N

X_______116 Solid ice cover with 00

X open-water areas 00

Fragmented ice cover 0.09 NA
L B D #3

Fragmented ice cover
with open-water areas 1.82 90

1 mi J.Ice floes or frazil slush 0.50
and pans0.50

86______________ Toal area (in
2 

x 106) 40

ington Bridgea Lokand Dam #3 PoolSufc
Area concentration

MAP UNITS (M2 x~ 106) (%/)

I' l Open wat er0 .30 NA

MIM Solid ice cover 0.04 NA

Solid ice cover with
' open-water areas 0.00-

Fragmented ice cover 0.38 NA

Fragmented ice cover
wit open-water areas 0.42 95

Ie floes or frazil slush

Ooan dpans 0.00

Total area (m 
2 

x 106) 1.14

68



Emnsworth Pool -Ohio :111

Emnswortl'6
L BD No Video Coverage

Neville
Island -

,. 6,eo ole ~ Brunot

Emnsworth
Back Channel Dom

o 1imi

01km Survey date. -auay8,18
Video Tape8

Emsworth Pool - Ohio Surface
Area 6 concentration

MAP UNITS (in
2 

x 10 1 (%/)

I I Open water 1.20 NA

Solid ice cover 0.07 NA

Solid ice cover with
. open-water areas 0.15 90

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.39 1 80 1

' T1 Ice floes or frazil slush 0.54
7" and pans0.54

Toa raC
2 x 10 6 4.49*_1 Includes 2.03 x 106 m2

Tota ara(m ) of no video coverage

0\ \6Dshllds Pool AM/

Dashields L 1 1



a January 1986

ott'

Brunot Island

shields Pool :1/11NC

I.. 1b



Soli d ice coe wit

open-water areas 0.15 90

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.39 80

Ice floes or frazil slush

and pans 0.65 40

2 ~6m2
Total area (m

2
x 106 4.49* *Includes 2.03 x 10

H of no video coverage

0o\ Dashlelds Pool :111

Dashields LBa D

VeV

I mlNo video roverage

Sureydae:January 8, 1986
Video Tape 8

10k

Dash jelds Pool Surface

MAP NITS(M2Area 06 concentration

Open water 0.00 NAmSolid ice cover 0.00 NA

Solid ice cover with 0.00-
open-wafer areas____ _______

Fragmented ice cover 0.00 NA

Fragmented ice cover 0.00-
with open-water areas

U.. fce floes or frazil slush 00

Total~ ~ ~ ara( 06 .0 Includes 5.00 x 106 m2
Tota ara Ce x 061 .00 of no video coverage



Dashlelds Pool :1/11

tAO Videovle sln

Ernsort
BokCane o

e rag



s-P Emnsworth Pool - Monongahela :1/2

00

Suve 1ae: January 10, 1986

Video Tape8
10k

P) Emnsworth Pool - Monongahela :212

19o.

km OL *

Ersot ol-Algey:1

loo

A K
.9.o



10 January 1986

lonongahela :1/2

7t:

jate. January 10, 1986

Video Tape 8

12

Emsworlh Pool - Moongahelae
Area6

1AP uNdT., (Mi' x 10

N h4 .00 NA

S,___ ,e ,, 0.00 N

kIl, I Aaler .reas

F n 0e 0.00 NA

, ,e ..e 0.00 -

0210.21 60)

So,, Total area (m 
2 
x 10 6

'ool- Allegheny :111



4f Survey date: January 10, 1986

Video Tape 8 m

0 11mim

.1"

100 Emsworth Pool - Allegheny :1/11

0,

00

0

~. Pittsburgh

1EMS.o1th Poo1 - Allogh~ny
2 Area 6)

MAP~ (m x 1

s 0.00 .

So~~J 0.00

Frynnrd ,, 0.16 N

00 ~' 0.48 90

b~0 ~0.41 60

Total area (in
2 x 106)30

71



Emswoth Poo - Monongahela
2Area 6 "

%MAP UNO,' (m
2 x 10

6

LI7I~ ktf~ak4.95 "A
0.00 NA

__________ 3 evr e, 0 .00

F, , e coer 0.00 NA

F ,gmn ,(e C:uer 0.00

S 0.21 60

o0

Total area (m 
2 x 106) 5.16

?gheny :1/1 .

Lock a

4 7

01 m
Survey date January 10, 1986

mVideo Tape 8

71



10 January 1986

Lock and Dam #2 Pool - Allegheny River: 1/2
-4 -4Sycamore IsI

01

40"50'

(J . Nie0l

o 11km

Lock and Dam #2 Pool - Allegheny River: 2/2

CIO,

00leml 0 i i

ML O 1~k

~Ninmile_______a
S 13e 14ei~urY1,18

Lock ~ ~ uvedae andar 1am #3Pol9llgey86er

New Kensington Bridge

15I



Lock and Dam #2 Pool
Surface

MAP UNIT (
2 Ar e a 6 concentrationMA NT nx 10 ) (%

L IZ Open water 3.07 NA

Solid ice cover 0.14 NA

Solid ice cover with
open-water areas 0.00

Fragmented ice cover 0.15 NA

Fragmented ice cover 0.05 90
with open-water areas

, . Ice floes or frazil slush
.and pans 0.61 40

Total area (m
2 x 106) 4.02

Lock and Dam #3 Pool Surface

(2Area concentration
MAP UNITS ( x

2 x 106) 6 %)

I I Open wa ter 0.39 NA

Solid ice cover 0.00 NA



Sycaore si.LaD 1*3

0 I mi

0ieml 1s.km

Survey date: January 10, 1986
_____ \ 7 ~~~~~Video Tape 8 ______________

Lock and Dam #3 Pool - Allegheny River: 1/1 / New Kensington Bridge

19-1

its,~

0 ~mi Survey date: January 10, 1986
=MR Video Tape 8

0~ 1km

72



14 Solid ice cover 0.14 4 NA

Solid ice cover with 0
open-water areas 00

Fragmented ice cover 0.15 NA

Let D #3
Fragmented ice cover 0.05 90
with open-water areas

Imi Ice floes or frazil slush 0.61 40
and pans

m
10, 1986 4.02

Tape 8 Total area (m2 g 1o
6  4

ew Kensington Bridge Lock and Dam #3 Pool Surface

'9 
2 Area 6 concentration

MAP UNITS (m2 x 106) (%)

Open wate r  0.39 NA

Solid ice cover 0.00 NA

Solid ice cover with
open-water areas 0.00 -

Fragmented ice cover 0.40 NA

Fragmented ice cover
with open-water areas 0.35 90

. Ice foes or frazil slush 0.00 -

VO
'  - , ,. o . . 2 A a n d p a n s 0 .0 0

Total area m 
2 x 1061 1.14

I
!

: I
72 i I



4/' Emsworth Pool -Ohio :111

Emsworth 6 No Video Coverage

Brunot Islan

Back Channel Dam *%

1km Srvey ate: January 10, 1986

Emsworth Pool - Ohio Surface
Area concentration

MAP UNITS W)~ (______)

Oppen water 2.53 NA

Solid ice cover 0.14 NA

Solid ice cover with
open-water areas 0.00-

Fragmented ice cover 0.53 NA

Fragmented ice cover
withi open-water areas 0.06 80

~ Ice floes or frazil slush
91and pans 038 10

Tota ara (2) 40. 9. Includes 0.85 x 10
6  

2
Totalrea~m) of no video coverage

\,0 Dashlelds Pool AM1

Dashields La D
1l3



10 January 1986

Brunot Island

Pit sburgh
* .0 Point

Monongohela
River

7 mwot LE



-.-- ~Solid ice cover with' I-
open-water areas 0.00 -

_____ Fracimented ice cover 0.53 j NA

Fragmented ice cover
with open-water areas 0.06 80

ice floes or frazil slush
and pans 0.38 10

Totalarea(ml) 4.4 * Includes 0.85 x 10
6 

m
2

Totaaream2) .49* of no video coverage

\6 Dashields Pool :11

Dashields L 8k D

DV

No Video coverage

0 ~~~~1 mi aur 1,18
____________0=_1 Survey date: Jnay1,18

Video Tape 8
I 1km

Dashields Pool Surface

( 2Area 6 concentration
MAP UNITS (mx 106 1%)_____

Open water 1.24 NA

Solid ice cover 0.02 NA

Solid ice cover with
open-water areas 0.00-

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00-

fgocS* Ice floes or frazil slush
:.o...~o and pans 0.00-

(i
2  i61 5.00* *includes 3.74 x 10 6 2

Total area (Mx1 of no video coverage

73



Dashields Pool :111 c
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10 January 1986

Montgomerya Pool :113

200

No Video Coverage

0

800/wI

Montgomery Pool 023

0 cp~o, 11 Aro Vdeo oe0  g

4 v

Beover
R.

26 -Survey date: January 10, 1986
26o -VIdeo Ta p e 8

Montgomery Pool :3/3

Vol'



D-hild
tLS

01

I mi Jnay1,18
M= j Survey date:-- Jan ar - 0, 19Video Tape 8

1 km

.. ... ...2 0
NO Video COverage

'86

1rni -j
-40



0 -ag No Video C

Be'aer
R

26M BSurvey date: Tan a10 1986
D 2 6_L__ 

idoTae__ 1m

170 0Montgomery Pool :3/3

MontgomeNo Vide Coveraov rae

0 i mi

Survy dte:January 10, 1986
1 m b Video Tape8

Montgomery Pool Surface
MAP NIT (M Ara 6 concentration

x 10 1 %1/)

E m open water 0.00 NA

Soli dice cover 0.00 NA

Solid ice cover with
open-water areas 0.00-

Fragmented ice cover 0.0 NA

Fragmented ice cover
with open-water areas 0.00-

ice floes or frazil slush 0.0

6 *includes 11.27 x 10 6 m2

Total area (m2 xio10 11.27* of no video coverage

74



20
NO Video Coverage

rvey date: January 10, 1986
Video Tape 8 m

video Coverage

26
N~O Video Covrg

40

Survey date: January 10, 1986
video Tape 8 B
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New Cumberland Pool :1/4

c

37/

04

00

00

jo %jii SurCve dat

00 M

VidNo TapeO 8 0e1km



10OJanuary 1956

Pool :114

o

Montgornery
32 L B D

No Video Coverage

Survey date: January 10, 1986
Video Tape 8 1m

0

Litlie
Beaver
RIver

NOVideo Coverae 
... ..

e.
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No video co v e rage

44

0 I mI

Survey date: January 10, 1986
Video 1Tape 8 01km

New Cumberland Pool :314

51 C

00
. , , 0 1k7 5

I

I
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/

Sur, aal :January 10, 1986Video Tape 8 i
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0 1 kM
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10 January 1986

b Now cumberland Pool :4140
'V

00)

_e 5Cumberland

Survey date: January 10, 1986
Video Tape 8

0 1 km

-- 80",3730,,Pike Island Pool :11

Browns IsI. 0



Now Cumberland Pool Surface

MAP UNITS (M 2 Are concentration

NLCU Open water 5.7NA
MA

Solid ice cover 0.00 NA
Op,

Solid ice cover with

So~ I open-water areas 0.00

SoIi Fragmented ice cover 0.00 NA
ope

Fragmented ice cover

Fra with open-water areas 1.32 90

Frag1V Ice floes or frazil slush 2
with and pans 1.43 2

Ice t 0 148*6m
and Total area (m

2  16 1487L Includes 6.75 x 10 m

To

Pike Island Pool :115

Nw Cumberlnd 5

55



&F

~80#37'30 Pike Island Pool :1,

Browns IsI.0

00

N
f,'

80037'30

69

0 1imi
A Survey date_

o1 1km

76



Pike Island Pool :115

New Cumberland 5
L BSID

55

(a ______________ Survey date: Jnay1,18

Video Tape 8I0 1kmM

Vown s.6

ley T m Survey date. January 10, 1986
oTVideo Tape 8

76



Pike Island Poo
0

oi

0:.

76

0 l In January
Survey date Vadeo

1' kmVideo
o 1 km

Pike IslandPool :4/5 0&d
0. ,0 06

soo0

K

I-

0

,__ __ _Survey date: January 10. 1986
Video Tape 8 b

0 1km

Pike Island Pool :IS$

0.



18 Jamuary W

00. 69

Pike Island Pool :3150

fey date January 10, 1986

Video Tape8

r
76, 

W

0.

1011



0 1 mi
___________Survey___date: January_10, 1986 bSuve dae Video Tape 8

1ik Ismn Pool :515

PPike Island

LB D

mi Survey date January 10, 1986
209 Video Tape 8

1 1km S

Pike Island Pool Surface
2Area 6concentrationMAP UNITS (Mi x 106) (1.

Open water 18.74 NA

Solid ice cover 0.00 NA
Solid ice cover with-

M o open-water areas 00

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00-

ice floes or frazil slush 10
o** * and pans .1

Total area (m2 x 10 6) IL18.92

77
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is mpar 196

Hannibal Pool :1/6

t>89

85

Wheeling
Isl

4 ~ p

0 mpSurvey dlate _Januar

o Videc
0~ kmk

-80*45'Hannibal Pot

9 0 1ImI 0

1 1km 0



,800430'

Pike Island
L &D

anuary 10, 1986_
Video Tape 8

Wheeling Island

Wheeling

Video Tape8 O



o0 1imi 0
10

0k 1 k C

Hat,nibal Pool :316

.q 104

CC.

I l Survey dale January 10, 1986

00=3 Video Tape 8

0 1 km
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Wheeling Island

Wheeling

0

Su0ydt January 10, 1986 -

(jJ Video Tape 8
0

at :3/6

0

96

January 10, 1986
Video Tape 8
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' Hannibal Poo

0 0 11mm

0 13

0 0 k

IA'

V 0
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Hannibal Pool :416

10

Survey date. January 10, 1986
y date Video Tape 8

I i Survey date: January 10, 196
S ~Video Tape

1km

Hannibal Pool A6M / i

S1204,



119

4

-~0
1 km

127 C

Hannibal
LBk D

toI
0i 0 1 Mi

I 1km

Hannibal Pool Surface

2 Area 6cnetration
MAP UNITS (M x 106 ) (001

Open water 22.38 NA

Solid ice cover 0.04 NA

Solid ice cover with -.0
open-~water areasI

Fragmented ice cover 0.00 NA

Fragmented ice cover 0.00o
with open-water areas

~~ Ice floes or trazil slush 0.4 40
_.7 and pens

Total area (m2 x 106) 22.46

79



113

1 M Survey date: January 10, 1986
I Video Tape 8

Hannibal Pool .606

120

Survy dte:January 10, 1986

~km Video Tape 8

79



0 GP Emnsworth Pool - Monongahela :112
ol ~ 00

0

0 1 mi

0 mgSurvey date: January 15, 1986
Video Tape 9

0 1 1k m

Emnsworth Pool - Monongahela :212

LaD*2

~fi.Survey date: January 15, 1986

0 ~~Video Tape 9 1m A

km1km

~0eEmnsworth Pool -Allegheny :111
1900



15 January 1986

1986

pe 9

l Awfv-NA.A 12

Emstworlh Pool - Monongolhls

2 Area 6)
MAPUNiTS (m X 10 )

open eate, 4.34 NA

Soid c -v 0.00 NA

Sod ,ce cover th 0.00 0
open *ate, areas

Figrre~rJ cec~er 0.00 N A

Fragmenled ice covet 0.00
*1,1 open *dler areas

T- 7q-Ice 11-s o &.i 51-n 0.*82 40
3, an,) pans

Total area (m
2 
x 106) 5.16

N9 0 ,
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'k,

I Emeworth Pool- Aleghenly :111
1090

70

L/

<2P Emswonh P00g - Ailleheny

MAP uNl% (M AraO )

.Pe .. Id., 1.-~ 0.00

Frgnned -uer 0.02 NA

a.In on ..I., &,.as 1.42 80

Total area (m x 106)30
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MAP UP.I!%3 2Area 6
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2  X 10
6 )

LIZ ~4.*34 '.A

, , ,0 . 0 0 N A

OPJ~~td~ 0.*00 -

0.00 NA

*df Ot' att'4'fl 0.00

o, 2 0.82 40

0 - Total area (m
2  

x 106) 5.16

I-Allegheny :1,1 
4

Al Stinmale 1st.

Lock
Dom*2

t4
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0 1 MI

4Survey date January 15, 1986
Video Tape 9

0 i m
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Lock and Dam #2 Pool - Allegheny River: 1/2
j -~ Sycamore Isi

P 10

4Q34

C7 inemile
Isi.

o imi Survey date. January 15, 1986

km Video Tape 9

Lock and Dam #2 Pool - Allegheny River: 2/2

Ninemilel IsI.

Syamr New Keninto Brdg
III-

0 1 m



b/

Lock and Dam #2 Pool
Surface

MAP UNIS ( 2 Area 6  concentrationMAPUNIS (;'x 10 ) %)

Open water 1.51 NA

14 Solid ice cover 0.03 NA

Solid ice cover with
open-water areas 0.23 80

Fragmented ice cover 0.05 NA

Fragmented ice cover
with open-water areas 1.42 70

°CI . OA Ice floes or frazl slush 0.78 301 MW and pans _

Total area (m
2 
x 106) 4.02

idge Lock and Dam #3 Pool Surface

Area 6 concentration

MAP UNITS (M2 x 106 )  
1%)

Open water 0.49 NA



1 4

Sycamore Isi. <LSD #3 \

0 1 Mi

NieieIi 1 1 km
Survey date: January 15, 1986

Video Tape 9 _____________

Lock and Dam #3 Pool - Allegheny River: 1/1 I New Kensington Bridge

19.9

Video Tape 9
0~ 1km
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4 'S li (Tcoe - - I__?____ 
____ ____

Solid ice cover with

open-water areas 0.23 80

7 M Fragmented ice cover 0.05 NA

LFragmented ice cover

with open-water areas 1.42 70

Ice floes or frazil slush 0.78 30
and pans

Total area (m
2 
x 106) 4.02

Bridge Lock and Dam #3 Pool Surface

2Area 6 concentration
MAP UNITS (M2 x 10 1 (%)

Open water 0.49 NA

Solid ice cover 0.28 NA

Solid ice cover with 0.30 11
open-water areas

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00

Ice floes or frazil slush 50
O o .c , 0.07 5

10 
and pans

Total area (m
2 
x 106) 1.14

I

I
I

I

I



Emnsworth Pool - Ohio :111

Emsworth 6
LSD

Neville
Island

Brunot

0 1imi

o 1k Suvey ateJanuary 16, 1986
1 kmSurvy dae: -Video Tape 9

Emsworth Pool - Ohio Surface

MAP UNITS (in
2 6re concent ration

. 1 6 1 (%/)

L I I Open water 0.30 NA

Solid ice cover 0.99 NA

___________ Solid ice cover with
open-water areas 0.00-

Fragmented ice cover 0.30 NA

Fragmented ice cover
with open-water areas 1.20 90

ice floes or frazil slush 0.65
I;! 91 and pans _.65

Total area (m 2 106) 4.49* *Includes 0.84 x 10 6 m2

of no video coverage

* Dashlelds Pool :1(1

Doghields L a D
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-Ohio :11i

0-

Brun t Island

7,"44

Dashlelds Pool :111 1

7 Emnsworth L EkD



.. ... . . 'cocover with 0, . .
open-water areas
Fragmented ice cover 0.30 NA

Fragmented ice cover 0.30 NA

with open-water areas 1.20 90

• ° o Y. ,l Ice floes or frazil slush
and pans 0.86 55

6

Total area (m2 x 106) 4.49* * Includes 0.84 x 10 m
of no video coverage

DashieldsPool :111

4,

Dashields L a D
13

/V

14o Video Coverage

0 1 mi
Survey date: January 16, 1986

a Video Tape 9
0 1km

Dashlelds Pool Surface
M 2 6Area concentration

MAP UNITS ( x 106 (%)

Open water 0.93 NA

Solid ice cover 0.43 NA

Solid ice cover with
open-water areas 0.00

Fragmented ice cover 0.05 NA

Fragmented ice cover 0.00
with open-water areas

12T.o: 0)ooS Ice floes or frazil slush 0.41 50
and pans 0.4__50

Total area (m
2 
x 106) 5.00* * Includes 3.18 x 106 M2

of no video coverage

I
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Montgomery Pool :113 J0,1
to

r
0

20

-VV

No Video Coverage

80 0

'Montgomery Pool :213

NO Video coverage

No Video Coy,

26 Survey date: January 16, 1986
0 Video Tape 9

0 1 mi
0 k_

0 1km

10 0 Montgomery Pool :3/
10,
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Doshields
LSD

Coverage

0 1 mi
L Survey date:-Januar y 16, 1986

Video Tape 9
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20
No Video Coverage

January 16, 1986

Video Tape 9
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No Video Covi

Beaver

. Survey date: January 16, 1986

0"- Video Tape 9efL8  0 1imi

o 1km

170. Montgomery Pool :3/3
,70,

/ 0 1 m q)OSurvey date: January 16, 1986

0 k video Tape 9 %

Montgomery Pool Surface

2 Area 6 concentration
MAP UNITS (M" x 10 1 %)

I 
O p e n w a t e r  

0.38 NA

Solid ice cover 1.14 NA

~Solid ice cover with

m g open-water areas 0.00

Fragmented ice cover 0. -00 NA

Fragmented ice cover
with open-water areas 3.20 70

~Ice floes or frazil hRh
eand pans 0.00 N

o e* Includes 6.55 x 106 M
2

ae10 of no video coverage
withopenwate ares 3.087
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Now Cumberland Pool :414

New Cu
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00
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F
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Survey date: January 16, 1986
Video Tape 9 II Ic:

0 1 MIa

8 0'03 7 '.3 04, Pike Island Pool :115

N
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t

Now Cumberland Pool Surface

MAP UNITS (in
2  106), concentration

Z Z Open water 4.61 NA

Solid ice cover 2.86 NA

- Solid ice cover with 0.00-
open-water areas _______

Fragmented ice cover 0.00 NA

Fragmented ice cover 2.29
with open-water areas 2.29

FTT~~ Ice floes or frazit slush 4.98 5
and pans_

_1HTotal area (in
2 

x~ 10 6) 114.87

Pike Island Pool :115

New Cumberland
L 81D 5

55
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Browns IsI.0

61

00

0~

0

Pike Island Pool :215 A.

80037'30"

_j Survey date- January
Video
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o~ imi
o- Survey date: January216, .1986

0 1' kmVideo Tape 9
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Video Te 9
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Pike Island Pool
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. . . . I S u rv e y d a te J a n u a r y V i e 1

0 1 km

Pike Island Pool :45 ty " O

U0-"
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0.

__ .. -1======I Survey dale January 16, 1986 bQ

Video Tape 9 -

Pike Island Pool :515
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Pike Island Pool :3/5

69

e date January 16, 1986
video Tape 9

000
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.51

0.

*oOO .0

10*



80 
C
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1 1Survey date:--January 16, 1986

o 1km Video Tape 9 O

Pike Island Pool :515
0.

0 1 M0

_____________Survey date. January 16, 1986

o 1k Video Tape 90 t

Pike Island Pool Surtace
MAPUNIS ( 2Area 6concentration

Open water 17.34 NA

Solid ce cover 0.00 NA

Solid ice cover with
open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover 0.00-with, open-water areas ____

cfloes or frazil slush 1.58 1
adpans 10______

Total area (ms x 106 189
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________________Survey__ date January 16, 1986
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Hannibal Pool :416 ,

10

C,t4

Survey date January 16, 1986
Video Tape 9

0,~

1 mi
I Survey date. January 16, 1986

Video Tape 9
I1km

us ~ Hannibal Pool :6/6 0

01
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km * Sur,

1 0 Hai

LB D

015

00 1 Mi

1.- 0 1 km

Hannibal Pool ufe

MAP UNITS (Mn 2 Area6crcerao

Open water 22.44 NA

Solid ice cover 0.02 NA

Solid ice cover w ith 0.00

open water areas 
0.00

Fragmented ice cover NA

Fragmented ice cover
with open water areas 0.00

Z Z ce floes or trazi Slush ~ o
and pans 

22.46 
____

Total area (mt
2 x 10 6, 24
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0 1 mi Survey date. January 16, 1986
FM Video rape

0 1 km

L4 ~ Hannibal Pool :616 t

(12

1 0i

Survey date.-anuary 16, 1986

1 km video Tape 9
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133 \ 119 0Willow Island Pool :116

o~ 1km

/ Willow island Pool :216

00,

139

09 1 mi
.3 Survey date: january 16, 1986

0", = 3video Tape9
_____~~ N km

*0, Willow Island Pool :3M
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Survey date: January 16, 1986
0,1 km Video Tape 9

1,7 Willow Island Pool :316
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16

A

414

Januanry_16, 1986 90
Video Tape 9

Survey date:anuary_16, 1986
Video Tape 9

0 1 mi

o 1 km

Willow Island Pool Surface

MA UIT ( Arr'a concenlration
MAP UN~rS 2x Ic 6) ____ ____
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0"S.

Willow island Pool :6/6 39o Willow Island Poo

MAP UNITS

160

162 161j Open water

Z~i~~Solid ice cove,

Euek \I Solid ice covei
Willw Isandopen-water arE

Fragmented ic

Fragmented ic

v th open-wati

711 ice floies or Ira
/ aSuveydae:January 16, 11986 and pans

A, 0 1 ml~ 0Vieo apI_ Total area

1 1km1 41
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MideIln

Survey date: jauary 16, 1986

0 ~Video Tape 9 1m

o 1 km

Willow Island Pool Surface

(Area concentrationMAP UNITS xa 106) 1% )

Open water 21.02 NA

Solid ice cover 0.03 NA

Solid ice cover with
open-water areas 0.09 70

Fragmented ice cover 0.00 NA

Fragmented ice cover 0.05
with open-water areas 0.05

ie foes or frazil slush
anIc n 0.00-

Total area (m2 xl6

91
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VideZ-o Tape 10
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Belleville Pool :317
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174

Survey date: January 16, 1986

/ <81 Video Tape 10 1
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U' Belleville. Pool :417

0 10m

ME~m===l Survey date: January 16, 1986
11- Video Tape 10

0 1 km

Belleville Pool :5/7
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Jellevitle Pool :417

V 180

Neal Island

January 16, 1986
Video Tape 10

SlOnnflrhassIln 186

ml survey date: ±a-nuary 16, 1986

Video Tape 10

I1km I39 015'-
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1 mi Survey date: January 16, 1986
Video Tape 10

1km 39 15'-

Belleville Pool :617 0

00
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_Video Tape I0
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to Belleville Pool :717U

(0

* V

0 1m
=1 uvydae aury1,18

Belevlle oo Sufc

MAPUNTS(MArea concentration
MAP NITS(in 2 x 106) (%/)

Oppen water 24.97 NA

Solid ice cover 0.00 NA

Solid ice cover with
open-water areas 0.00-

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00 -

to Ice floes or frazil slush 23
and pans 23

Total area (m2 x 106 2.2
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f6

Survey date: January 16, 1986
I Video Tape 10



-81-47'30"

224 Racine Pool :3/6

1 919

Suvydt:Ianay1,18



Survey date: January 16, 1986
I Video Tape 10

198
0-

I mi

95



0 Racine Pool :416 ~

0

228 Survey date: January 16, 1986
Video Tape 10

IWL D

I8055

Racine Pool :5/6 ''
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Video Tape 10
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Survey date: January 16, 1986
Video Tape 10

0 1km

Racine Pool :616 4, aiePo

MAP UNITS

Open water

23 PpSoi iecoe

0 Solid ice cover with
open-water areas

Fragmented ice cover

Fragmented ice cover

238 L D 237with open-water areas

0. Ice floes or frazil slush
Survey date:-,. aury1,18 and pans

Video Tape 10

I km Total area (m 
2 x 10 6



rN7

Racine Pool Surface

MAr em 6 concentrationMAP UNITS (M2 xea 60 (%

Z Open water 18.52 NA

Solid ice cover 0.00 NA

SSolid ice cover with
open-water areas 0.00 -

Fragmented ice cover 0.00 NA

Fragmented ice cover
Swith open-water areas 0.00 -

Ice floes or frazil slush
and pans 1.37 10

Total area (m
2 
x 106) 19.89
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C, Video Tape 10
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Gallipolis Pool
CA

Gallipolls Pool :717 )A oMAP UNITS (M

Open water24

Solid ice cover 0

. Solid ice cover with
open-water areas ci.

GallipolisFragmented ice cover 0

Fragmented ice cover
with open-water areas 0.

Survey~~~E z dt: Jnay1,98Ice floes or frazil slush
0 iand cians .

0 1 km 1 41Total area (m
2 
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0 1imi
===c==m~fSurvey date: J,

o 1 km

Meldlahi Pool :12/14

0 im I

r-0 1 km

Sureydat: __January 16, 1986
Video Tape 11
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Survey date: January 16, 1986
Video Tape 11

eldlahi Pool :12114

418
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Meldahi Pool :13114

38*47'30"

431

0

0 f km

Meldahi Pool :14114

P - ==mC=M=l Survey date:- e9

Meldahi Pool Surface



16 Jmuary196

Meldahi Pool :13/14 O

0

Survey date. YF 1.18
Video Tape 11

o 1 km

Survey date .janu -ary 16, 199b
Video Tape 11



0 1imi
o ~~Survey date Jna'

O Viao

0 1km

Meldahi Pool Surface

2Prea concentration
MAP UNITS 1 2 x 10o6) 1)

L I I Open water 73.77 NA

Solid ice cover 0.00 NA

Solid ice cover with
open-water areas 0.-

Fragmented ice cover 0.00 NA

Fragmented ice cover 00
with open-water areas 00

SIce floes or frazil slush 0.00
and pans____________

Total area (mi
2 
x 10 61 )l 3.7
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. -31

1mi
Survey date:-- January 16, 1986 "10

Video Tape 11 0
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Ernsworth Pool - Monongahela :112

0

0"Y

OHIO Pittsburgh Pt

0

0 1miSurvey dlale: January 22, 1986

0 1 k Video Tape 12

1 km

Emnsworth Pool - Monongahela :212

000

Survey date: January 22, 1986 -

Video Tape 12
0 1ml

o~ 1km

r ~ Emsworth Pool - Allegheny :111
1000

00



22 January 1986

iongahela :112

7t>

te January 22, 1986
Video Tape 112

1 2

Emsorlh Pool - Monongahela
Area6

%IA ,I,(m2 6 1

L7Z ~ ,.5.16 ",A

S 0.00 N

~zg~~7~ .~de ,,,*, .Ih 0.00 -

0.00 NA

00.0

Total area (m x 10 .16

-Allegheny :111 ....

-.0i

. '~ .,:P0

"be,



It 4

19 0

Survey date: January 22, 1986
Video Tape 120 1 mi

0 1 km

- Emsworth Pool - Allegheny AM1
1000

00

00c

~2EMSwortO Pool - Alleghreny
MAP j~i ( 2 Area 6
MAP JNt.~ (m x 106)

E m Opec .. IO' 0.80 N.A

S.~d0.00 N",

!o ll," 0.0

Fr~reneJccC~ec 0.00 NA

Total area (m2 x 10 6) 3.07
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2-Area.
(m x 6

5.16K.0 NA
0.00 N

0.00 NA

0.0

to Total area (m 
2 x 106) 5.16

01- Allegheny :111

/ Lock B

~1' Dom*2

4,7

o 1 MI
Surve dat Janfuary 22, 1986

o1 km Video Tape 12



22 January 1986

.4 Lock and Dam #2 Pool -Allegheny River: 1/2
.4 Sycamore Isi

(7. J 10

406 ,50~

SiKmile IsI Lao*2

0o ~mi re ae January 22, 3986

0 1 kmVideo Tape 12

Lock and Dam #2 Pool -Allegheny River: 2/2

ML

,;Oe,

Q0.

Sycamoe Isl.L & #3

0 ~ Km M

Survey date: January 22, 1986
Video Tape 12 __________

Lock and Dam 43 Pool - Allegheny Rlivar: 1(1e KnigonBig

19 -

milel/



emile
sl

Lock and Dam #2 Pool" Surface

MAP UNITS Area , ConcentrationM A P U N I T S( M 2  
x 1 0 6 ) ( %

Open water 1.50 NA

14 Solid ice cover 0.03 N

_____ Solid ice cover withopen-water areas 0.00

L0 IFragmented ice cover 0.00 NA
L8DFragmented ice cover

with open-water areas 0.00 -

Ice floes or frazit Slush
and pan- s 2.49 5

Total area (m
2 
x 106) 4.02

Bridge
19- Lock and Dam #3 Pool

Surface
2Area concentrationMAP UNITS ( x 10 6) /o

Open water 0.69 NA

Solid ice cover 0.00 NA



Z.

070

0 11km

Survey date: January 22, 198 -6
____ ______________________________________________________Video Tape 1 ____________

Lock and Dam #3 Pool - Allegheny River: 1/1 7
/ New Kensington Bridge

Twelvemile Isi,

LaD No 3 C

Sreat:January 22, 1986 011 0
i 0= Surey dte: video Tape 12

o~ 1km
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OO~ Solid ice cover with
open-water areas 0.00-

Fragmented ice cover 0.*00 NA
LEND *3

Fragmented ice cover
with open-water areas 0.00-

imi Ice floes or frazil slush
______ and pans 24

22, 1986 2 6
Tfa pe 1 2 Total area (M x 106 4.02

w Kensington Bridge Lock and Dam #3 PoolSufc

Are concentration
MAP UNITS (in

2 
xea 06) ~ o

E L Open water 0.69 NA

Solid ice cover 0.00 NA

Solid ice cover with
- open-water areas 0.00 _

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00 -

~ Ice floes or frazil slush

~Oo~ ndpns0.45 10
V,0  an pn

Total area (m 
2 x 10 6  1l.1 4
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00. EmsWorth Pool -Ohio :11

Emsorh No Video Coverage

Brunot Island

Back~ Channel Dom

0 1Imi

km Surey ~)January 22, 1986
0 1 m Suvey ate: Video Tape 12

Emsworth Pool - Ohio Surface

MAPUNTS M2Area, concentration
MA U T (lx -106) (0/)

li ij l Open water 0.00 NA

Solid ice cover 0.00 NA

__________ Solid ice cover with
open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover

E R with open-water areas 0.00

1) Ice floes or frazil slush
~ and pan % 0.0 

m2

Total area (m
2 x 106) 4.49* Includes 4.49 x 106

2

)1 of no video coverage

a Dashlelds Pooll :111

Doshields L a D



22 January 1986

,\ ,

pk6

Brunot Island

No Video Coverage Pittsburgh

Point
Monongohelo

River

7 Emnsworth LSD

I ., _._ -W -



Frgene iecoe 0 00N

Fragmented ice cover 0.00 N

with open-water areas 00

S Ice floes or frazil slush
Sand pans 0.00-

Total area (m2 x~ 106 4.49* *Includes 4.49 x 106 m2

Iof no video coverage

o Dashlelds Pool :111
'bo

Dashields La D

140 7ideo Cvtg

0 1 mi
Survey date: January 22, 1986

Video Tape 12
10k

Dashlelds Pool Surface

MAP UNITS (M~2 Area concentration
_______ 10

6
) (0/.)

I I ' Open waler 0.00 NA

mSolid ice cover 0.00 NA

Solid ice cover with
' open-water areas 0.00-

Fragmented ice cover 0.00 NA

Fragmented ice cover 0.00
with open-water areas

~~ ~Ice floes or frazil slush 00
and pans

Total area (m 2 x~ 106) 5.00* *Includes 5.00 x 1062
of no video coverage
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Montgomery Pool :11/3
300

200

200

I 800/,5~ 0

NMontgomery Pool :213

0, o,.

';96

Survey date. January 22, 1986

26 Vide-o Tape 12

ML 80In

0~ 1km

10 Montgomery Pool :313



Dashields
LaD

1 mi
Survey dales January 22, 1986

1 km Video Tape 12

~'i 20

Coe

y 22, 1986 4

o Tape 12

km 4



Z7 ; -. ,f 0 ',o -c

,. C*

Beaver
R.

0o.

.0 Survey date: January 22, 19

26 016 Vid o ape I

90. Montgomery Pool :3/3

Montgomery
L B 0

0 1 m

0Survey date: .January 22
0 krn (b"Video Tat.

Montgomery Pool Surface
2Area concentration

MAP UNITS (Mn x 1061 Co

L z Open water 1.43 NA

Solid ice cover 0.00 NA

Sold ie cover with
open-water areas 0.00

Fgmented ice cover 0.00 NA

Fragmented ice cover
wit open-water areas 0.00 -

ce fles or trazil slush 5.82 80
an pans ____ ______

To2a are (m1.21* Includes 4.02 x 10m
To aarea(in 10of no video coverage
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Survey date: January 22, 19B6
V~deoTape -12 -.

o 1km

Survey date:AnaY2,18
Video Tape 12 -
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New Cumberland Pool :1/4 -/ cv
U:00

37

Survey

0

00

0
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0
co

Mont gomnery
32 L D

Survey daWe;-January 22, 198S6
Video 7rape 12

o 1 kmnF

0
co

Li#1iG
Beover
River

243
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10. A

0 1 mi/
Survey date: january 22, 1986

Video Tape 12 01 km1

New Cumberland Pool :3/4

0t5.0

loo

-00
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22 January 1986

New Cumberland Pol521

0

Pik Clusted Poois.

00

Browns IsI. 0
10

61



New Cumberland Pool Surface*

(2 6re concetationMAP UNITS (mx 106) ()

I I Open water 5.13 NA

Soli dice cover 0.00 NA

__________Solid ice cover with
open-water areas 0.00-

Fragmented ice cover 0.00 NA

Fragmnented ice cover
w t- open-water areas 0.00 -

_____ I___ ce floes or frazil slush 9.42
and pans 942

Total area (m2 x 106) 14.87

Pike Island Pool :115

New Cumberland 5



80 "3'3 0Pike Island Pool :115

Browns Isl. 0

61

0

Pike Island Pool -,215

0A

Suvydt0

11: 1114



Pike Island Pool :115

New Cumberland 5
L 8D

55

00
80

o -4 Survey date> January 22, 1986

ViVide Tape. 12

114i



Pike Island Pool .315

0

76

0 1Imi
______________Survey dale -, January 22, 1966

0 1 km

Pike Island Pool A/i5

0. Q. .~.

0

s0

Suve dat January 22, 1986

____ Suvey ate Video Tape 12

Pike Island Pool :515

0.

.00
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Pike Island Pool :3/5 0 -N

1300

69

January 22, 1986

Video Tape 12

c 0 76
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6 4 Survey date. _January 22, 1986 -
I KM Video Tape 12 fb -

Pike Island Pool :515

0"

84

L0

Pike Island Pool Sorface

MPUiST2Area concei''~

~APUNTS Vx 1061

COpe Aate 12.21 NA

Sod ie cover 0.00 NA

Solid ie cover with

Pi -pen water areas 0.00-

Fraqmented ce cover 0.00A

Fragmented ice co' er 100
with open water areas 00

F-777777-1ice floes or frazil slush :6ji
and pans6.10

Total area (m 
2 

x 1i0
6
i 18.9q2
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Hannibal Pool :1/6l 
a0

-!

II
Wheelin g

Is I

r 0 1 km

- 80"45' '

00 1 mi

00 km
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85 8042 .5

' Pike Island

Survey dale January 22, 19R6
Video Tape 12

Hannibal Pool :2/6

Wheeling Island

Wheeling

Cre

0

NSurvey date January 22, 1986 o
(JVideo Tape 12a

0 V



1 -

0
0 1"i

~1 km (Q

Haninibal Pool :3/6

100

-

Survey date January 72, 19PE

1' kmvideo Tape 12
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Wheeling

0

Suvydt January 22, 1986
j Video Tape 12 U

0

S~ve date -January 22, 39R6

video Tape 12
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0U)0 1 mi
00

. So o 47'.5o" 0 1 km

Hannibal Pool :516
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00
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Hannibal Pool :416 U
0

Survey dale -jaur '2, IqA6

Video Tape 12

mlSurvey date:- January 22, IOP6-
Video Tape 12

1 kmn

Hannibal Pool :6/6Lo

C 120



11946

00

Hannibl bPao

MAP UNITS (M2 6 05

Open water 22.46 NA

Sold Ce cover 0.00 NA

Sotd 'Ce cover with
open water areas 0.00 1

Fragmented ice cover 0.00 NA

F agmented ice cover
with open-water areas 0.00 -

Ice floes or fraZil Slush-
and pans 0.00

Total area (m2 ,x 10 6 22.46
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Suve dte January 22, 19P6

km Suvey ate: Video Tape 12

Hannibal Pool :616 L

00

0~* 120

1 ml

Survey date i - -

Video Tape 121 km r
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6'0 \ Emsworth Pool-Monongahela :112

0

0

0 1m i Survey date. janmaiv 1,

=Video 
Tape 12

o 1 km

Emsworth Pool - Monongahela :212

L k D *2

Ott,

4kSurvey date: January 23, 1986

Video Tape 12

0 1 m0

o 01km

-/ Emsworth Pool - Allegheny :111
10o0



23 January 1986

44

129

Ernsworlh Pool - Monongahela

5.6

0.00 NA

0.00 NA

JO ~ Total area (m 2x 106

....... ... .



S,.

Survey date: January 23, 1986
Video Tape 12Al

o Im

o' km0"

1900 Emnsworth Pool -Allegheny AM1

*1-

0 10

z. Pittsburgh

1?Emewonh Pool - Alleghony
Are

MAP (jN'T~ (m2 X 106

L II o ~2.54 N A

Sod , 0.00 N A

.Per' dfer -,- 0.00

F,.grremlod - c.- 0.00 NA

*15sQfl*,~l3145 0.00, -

Total area (mn
2 
x 10 6) 3.07
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\,A ,oI(m2A 10"

4 S d , .,'0.00

_______ S~d0.00 -

~.T~k.'~icd~d5 0.00 NA

0.0

41 -190.00 
-

Total area (m 1 51

legheny AM1~O '

Da2

0 1 MI

Survey date January 23, 1986
Video Tape 12

0 1 km
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23 January 1986

Lock and Dam #2 Pool - Alle','eny River: 1/2
4 Sycamore Isf

0- 1' 10

o mi S dte ~ . i23, 198

St~~miLaD*3 Ka*

0 1miSurvey date.,-u~r 23, 1986
__ __ __ __ __ __ __ __ _ __ __ __ __ __ __ __ _ __ __ __ __ __ __ __ _ ___Vididoeao 1 Tape__ __ ___12_ _

Lock and Dam # Pool - Allegheny River: 2/2

13 14

4..



h

Lock and Dam #2 Pool
Surface

2Area 6 concentrationMAP UNITS (M x 106 (%)

[11 Open water 1.99 NA

Solid ice cover 0.00 NA

Solid ice cover with
open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00

Ice floes or frazil slush
and pans 2.03 5

Total area (m2 x 106)

Lock and Dam #3 Pool Surface

2Area 
concentration

MAP UNITS (m x 10 )6)

j Open water 0.41 NA

o\ id icprcovor. 0.00 NA



Sycamore Isi.L& *

0 11km

Surveydate. January 23, 1986
____ ________________________________________________Video Tape 12 __________

Lock and Dam #3 Pool - Allegheny River: 1/1NeKnsgtnBie

19-1

0wleml imi

0 115

.12



Solid ice cover with 0.00
open-water areas

Fragmented ice cover 0.00 NA

L8D #3
Fragmented ice cover
with open-water areas 0.00 -

mi .. Ice floes or frazil slush
_,___._.____-_ and pans 2.03 5

1 km,ry 23, 19862
leo Tape 12 Total area (m

2 
x 106 4.02

New Kensington Bridge Lock and Dam #3 Pool Surface

1 19- M 2 Area 6 concentration
MAP UNITS (M2 x 106 1 %

j I Open water 0.41 NA

Solid ice cover 0.00 NA

. Solid ice cover with
open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00 -

- Ice floes or frazil slush
Ooa 0.73 5

......................... and pans

Total area (m2 x 106) 1.14
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Emsworth Pool - Ohio11

h0.0

Emsworth 6 'c
L StD

Neville
Island 

lc

Emsworth
Back Channel Dam

0 1ml

km Survey date: January 23, 19R6o kmvideo Tap e13

Emsworth Pool - Ohio Surface
MA UIT ( 2Area concent ration
MAP UNTS ~ ,2x 106)

Z Z Open water 0.00 _NA

Solid ice cover 0.00 NA

Solid ice cover with
open-water areas 0.00-

Fragmented ice cover 0.00 NA

Fragmented ice cover
with, open-water areas C .00-

ice floes or frazil slush
and pans 00

Total area (in
2  161 449* *includes 4.49 x 1(6 ' 2

x Of tic video cov'crage

\\6 Dasiids Pool :111
0A

Doshields L S D
13
P..-



23 January 19M

Brunot 1sIO d N\.

s sPool Ali1

'7mwrt



Fragmented ice cover 0.00 NA

Fragmented ice cover

with open-water areas C.00 

Ice floes or frazil slush

and pans 0.00

Total area (m
2 
x I1

6 )  * Inciudes 4.4Q x ]r
6 
72

of nc video covezzse

0,6 Dashields Pool AM,

Dashields L a D

V

4 0 C/ C e r °\rqe

0 1 mi
Survey date: January 23, 1986

0 1Video Tape 13

Dashields Pool Surface

M Area concentration
MAP UNITS x 

"  %)

Open water 0.00 NA

Solid ice cover 0.00 NA

Solid ice cover with
open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0. o

. ,- ~oO. Ice floes or frazil slush 0
* ' :0 . and pans I

Total area (m
2 x 106) 5.00* * Includes 5.00 x 1

6  2

of no video coverage
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Is Pool :111

No0 Video Coverage

S44,
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23 January 1986

Montgomery Pool :113 "3

0

20

NCo Video Coverage

Montgomery Pool :2/3

Beaver
R

Survey date. -January 23, 1986
26 Video Tape 13

ML J 0 1 ,

~'o. Montgomery Pool :3/3



I m

02

23,ve 198Jaury6,18

Tape 13
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No Video

* 0.. 
Coy 0

Beaver
R .

Survy dte: January_23, 1986

26 Suvey ate: Video Tape 13

0 1 km

Montgomery Pool :3/3

No Video Coveraq3e

Montgomery Cojraj

31
2 3

-km Video Tape 13

Montgomery Pool Surface

MAP UNITS (r 2 Area 6 ~ 'Of

I I Open water 2.78 NA

mSolid ice cover 0.00 NA

Solid ice cover with 0.00
open-water areas

Fragmented ice cover 0.0 NA

F ragmented ice cover 0 .00
with open-water areas ____

Ice foes or trazil Slush 1 .*53

Sand pans

2 6* Includes 6.96 x 10 6 m
2

Total area (m
2  

1611.7 of no video coverage
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No Viceo CIeag--

A

January 23, 1986

Vidj!eo Tape i3
1 mi o'

1km

CC'

date: Janu~ary 23, 1986
video Tape 1 3 4



New Cumberlan~d Pooi 1 4

37I

400 37, 30

Phill is Isi.

New Cumberland Pool :2/4

0 1 MI

Survey date: January_23, _1986

Video Tape 13 0' km 1

j - New Cumberlan~d Pool :314
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4

0
0D

Mont gomery
32 L 8D

Survey date.- January 23, 1986
Video 'rapei 13

o 1km

R~ver

400.0



Survey date: January 23. 1986 0 i=mr=i/

tVideo Tape 13 0 1~ km

New Cumberland Pool :314

77

ML51 >, S00

00 0
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4/ 437

:314 --

S~~t date J-anuary -23, 1986
Video Trape 13

0 1imi
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New Cumberland Pool :414

>44

Survey date: January 23, 1986

Video Tape 13

0 1 M. o

0 1 km

80'373 Pike Island Pool :115

Browns IsI

61

L- ~ - - - -



New Cumberland Pool Surface

MAP UITS Area 6 concentration
MAP___ UNT ( x 106 (%,~)

Open water 14.44 NA

olid ice cover 0.00 NA

Solid. ice cover with 00
open water areas 00

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00

FTTTT~1ice floes or frazil slush
and pans 0.43

Total area (2x 106) 48

stand Pool :115

New Cumberlond 5
L 8D 5

55



,3# Pike Island Pool :115

Browns 1sf.
p4

61

x

0

0
0

(
0

Pike Island Pool :2/5 -

0A

0

12



Pike Island Pool :115

New Cumberland 5

0 1m
=Im Survey date J~auay 23, 1986

Video Tape 13

I 011km

0

1 rm
*R = Survey date. January 23, 1986_

Video Tape 13

124A



Pike Island Pc
0

0

76/

o -.

0 1 ml

=29 0=1 Survey date -- i3fea

0~ 1km

Pike Island Pool :4150

00

QQ

0 &.

80

1l-

01 mc aur 2,18
i Survey date Jaur 23, 19_

o 1l~n-cVideo Tape 13

Pike Island Pool :515

0.

100010
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ind Pool :3/5 I

800

69

a..

.. 0

anuary 23, 1986
Video T-ape 13

76
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80 0

80

o Surve date: --- anuary _23, 1986
1 Survey Video Tape 13 Z -

Pike Island Pool :515

A0

84

V? o _0 '71 0 0 ~ ~ 0

Pike Island

________Survey cajte. January 23, 1986
Video Tape 13 00a

o km \ 00

Pike Island Pool Surrace
2 Area 6 concentration

MAP UNITS (M x 10 0) ()

Open water 8.96 NA

Sold ice cover 0.00 NA

Solid ice cover with

open-water areas 0.00

Frgmnedic ovr 0.33 NA

Fragmented ice cover

with open-water areas 0.00 -

I ce tioes or frazil slush 9.*63 20
and pans

Total area (mn
2 

x 106) 89
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Hannibal Pool :116

t 85.
Wheeling

Is[I

o imiSurvey date -9

VI
00k

80* 45'Hanni

00

I km *L
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85 8 0 e4Z! -6

"*' Pike Island

Survey date~ January 23, 1986
Video Tape 13

Hannibal Pool :2/6

Wheeling Island

Wheeling

Survey date January 23, 19860
Video Tape 13



0 0 1imi 0

0~ 1km0

Hannibal Pool :316

0-

-Owl

Survey date. January 23, 1986

0 1kmVideo Tape 13
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__________________Whegeling Island

Wheeling

Survey date January 23, 19860
video Tape 130

,oo :3/6B L

aa

urvey date. January 23, 1986

Video Tape 13
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[..800 O Hannibal Pool A4/6

2 0 1m Mzi11§
C Surve,

807'5 0 1 km

Hannibal Pool :516 0
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23 January 1986

Hannibal Pool :4/6

Lin

1010

Survey date ,January 23, 1986

Video Tape 13

/(

0~,

113k

Avee

I ml

Im Survey date: January 23, 1986

Video Tape 13
1 km

Hannibal Pool A66Y

120
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119 a

0'

\ o0 1km

127 C

Hannibal
L8 D

0 1 Mi

-0 1km

Hannibal Pool
2 ra Surface

2Area 6 concentrarhon

MAP UNITS (m x 10 ) tr-i

Openwater 22.31 NA

Sold ice cover 0.00 NA

Solid ice cover with

open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover 0.00

with openewater areas

Ice floes or trazil Slush
and pans 0._15 20

Total area (m
2 

x 106) 2.46
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113

1 mi1 m Survey date: January 23, 1986
Video Tape 13

1 km

Hannibal Pool :616

o jto

o~. 120

BCoPSO'"

Survey date January 23, 1986
Video Tape 13

127 "-i



190O Emnsworth Pool - Monongahela A/12

OH,0o R. Pittsburgh Pt.

0 1imi
_________Survey__date: January_28, 1986

Survey date Video Tape 14

* Emnswoflh Pool - Monongahela :212

900

Survey date: January 28, 1986
0Video Tape 14 10l4

o~ 1km

19 0 Emnsworth Pool - Allegheny :111

0*



28 January 1986

7C>.

66
4

12

Emsworlt, Pool - Monongahela Area

(m 2x 10

t, 0.00 NA

F0.00 NAN0.00 -

E~h~hI~0.26 20

Total area (M2 x 106) ,.6

7 ~Jo 4



Survey date:.January 28, 1986
0 ~Video Tape 14 1m -3

0 1 km

1 Olz >Emnsworth Pool -Allegheny AM/

0e

0mw~ ol lehn
CAre

Pittsburmgh 106

Emw t S ol - .Alfln

S5 O~ 0.00

0.*00

dI~d ~4fl.0.060 5

F~ 61

Total area Cm2 x 106)30
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A-rea
(M 2X 10 6

4.90

t , -, , ,.. 0.00 NA

0.00

, e 0 .0 0 N A

.4 ~t..It "A. 0.00 -

0.26 20

/__ Total area (m
2 

x 106)

klegheny :111 10

Six mile Is[.

/ Lock a
II' Dam*2

0 1 m
M= === Survey date January 28, 1986

Video Tape 14

19 km

129



28 January 1986

Lock and Dam #2 Pool - Allegheny River: 1/2
.4 Sycamore Isl

0- 10

oimlll LBD2

Survy dte:January 28, 1986
Video Tape 14

o~ 1km

Lock and Dam #2 Pool - Allegheny River: 2/2

Ninemile Isl. 01k
Survey dale. January 28, 1986

ideo Ta-pe 14

Lock and Dam #3 Pool.- Allegheny River: 1/1 / New Kensington Bridge
19-



Lock and Dam #2 Pool
Surface

MArea concentrationMAP UNITS (M x 106) (%)

Open water 3.86 NA

14 Solid ice cover 0.03 NA

Solid ice cover with
open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00 -

oIce floes or frazil slush
and pans 0.13 10

Total area (m
2 
x 106) 4.02

ge Lock and Dam #3 Pool

Surface
2Area U TconcentrationMAP UNITS (M 1/o)(%

Open water 1.09 NA
, o0n- L ir



L ycamore Ist. 

LSD1

0 1imi

Ninemile Isi 'k

Survey date: January 28, 1986
Vi-deo Tape 14

Lock and Dam #3 Pool -Allegheny River: 1/1 I New Kensington Bridge

0 im Surey dte:January 28, 1986
Video Tape 14

0 1 km
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apia Iuce Ir~r V -013 N

___________ Solid ice cover with
open-water areas 0.00 -

Fragmented ice cover 0.00 NA
L8D #3

Fragmented ice cover
with open-water areas 0.00 -

i mi . Ice floes or trazil slush
1111111111111=4 and pans 0.13 10

3, 1986
pe 14 Total area (m

2 
x 106) 4.02

Kensington Bridge Lok and Dam #3 Pool

191 L aSurface

MAP UNITS 2 Area concentrationMAPUNTS m
=

x 106) (%)

L IZ Open water 1.09 NA

Solid ice cover 0.00 NA

Solid ice cover with
open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00

Ice floes or frazil slush
•Oo. and pans 0.05 10

Total area (m x 106) 1.14
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Emnswoflh Pool -Monongahela :1/2

lu c r 0 0 ,

Ot40 itsbughPt

0~

01 ml uvy ae February 27, 1986
Survy dte: video Tape 15

1 1km N

Emnsworth Pool - Monongahela :2/2

La D#2

A9.

I~fL/ Suvey ate:February 27, 1986
0vide-ape 15 0 m

0~ 1 km

J0 Emasworth Pool - Allegheny :111
19000a

0O.



27 February 1986

[/

7D'.

IA

'90

4C

27, 1986
"ape 15

12

#2

Emsworth Pool - Monongahela

,,Area 6
MAPUNT ( X 10 ) , 

Open mate, 5.16 NA

. 1. 1-1 0.00 NA

S L,d Ce c-el -- In

open *ate drea5 0.00

F agn~ee.Id e -01O 0.00 NA

,IopeneW, e1" 0 .0

a pan 0.00

pTotal 
area (m 

2 
x 106 5.16

110I



Surey date February 27, 1986

Video Tape 15

0 I mi

0oI km

C" Emsworth Pool - Allegheny :111
1060

O .
0

Pifsburgh

<2) Emswoflh Pool - Allegheny
2 Area 6 ... , a ..

MAP WN.Tt (m x 10 )

~Z OpV,, 3.07 NA

SOi'l ,er 0.000.A

So" ceo ,e- tI

090- -. 1t .1-d 0.00

Fragfenled -e curet 0.00 NA

Fra ,,ee * e uJvet

.,tn .pen .t, areas 0 .00

and PW'5 0.00 -

Total area (m
2 
x 10 6 3

131I



IZ OPen -% 5 .16 NA

Soha e lov, 0.00 NA

Sold ice cover with
Op.n a.Ie, tea 0.00

F,gmnenteO ,Ce cover 0 .00 NA

Fr1gateleo Ce covet

_In open vie( areaS 0.00

.nd Pa0 -

~1 EIZ 6CWSO ~Total area (m
2 
x 10 ) 5.16

Ilegheny :111 10.

30,

o i-

0 m, Survey date .. February 27. 1986

0Video Tape 15

1 3 km
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27 February 1986

.4 Lock and Dam #2 Pool - Allegheny River: 1/2
-~ Sycamore Ist

01

40* 4 4

0o m Survey date.. February 27, 1986
Video Tape 15

o~ 1km

Lock and Dam #2 Pool - Allegheny River: 2/2

Sur weveydle: Ferars/,1

Xie Ta3 14

Lock and Dam #3 Pool - Allegheny River: 111
/ New Kensington Bridge

l9,-

Twelvemile IsI /



Lock and Dam #2 Pool
Surface

MAP UITS( 2 Area 6 concentrationMAP UNITS (m x 106) (%)

I I Open water 4.02 NA

Solid ice cover 0.00 NA

____________ Solid ice cover with
open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00

ZZ Ice floes or trazil slush
and pans 0.00 -

Total area (m2 x 106) 4.02

Lock and Dam #3 Pool
Surface

MAP UNITS (M2 Area 6 concentration
____MAP U Sx 10 1 %)

Open water 1.14 NA

Solid ice cover 0.00 NA

Solid ice cover with
copen-waler areas 0.00



Z& I Sycamore rsl.LB *
IOV

0 1 mi

Ninemile~ s.01km
N i n e il e s l .S u rv e y d a te : F e b r u a r y 2 / , 1 9 8 6

Video Tape 15

Lock and Dam #3 Pool - Allegheny River: 1/1 7
New Kensington Bridge

19-1

owl e m l Im i 1

________Survey date:- Feb ruary 27, 1986 01 0 i1 "

0 1 km

132



K openwater areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open.water areas 0.00 -

Img 
Ice floes or frazil slush
and pans 0.00

2/, 1986 Total area (m
2 

x 106 4.02

Ta pe 15 40

ew Kensington Bridge Lock and Dam#3 Pool Surface

19-"/ Area cnetao

MAPUNITS 
(M

2  x 1a 6 concentration

~jj Open water 1.14 NA

Soid cecove 0.00 NA

So ld ice cover with
open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00

-: . .- 1 Ice floes or frazi slush

1003 , " and pans 0.00 -

Total area (in
2 x 106 1.14
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I

Emnsworth Pool -Ohio :10

Emnsworth 6
L...D .. o

Neville
Island

Br

Emsworth
Back Channel Dam

0 1 mi

0 1 km Survey date:- February_28, 1986

Video Tape 15

Emsworth Pool - Ohio Surface
MAP UNITS 2 6 concentration
MAP _ UNITS (m x 10 6 _ _ )

Open water 0.00 NA

Solid ice cover 0.00 NA

Solid ice cover with
open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00

" aIce floes or frazil slush
o and pans 0.00

Includes 4.49 x 10
6 
m
2

Total area (m
2 

x 106) 449* of no video coverage

Dashields Pool :111

0\6p



28 February 1986

0ooNO

Brunot island

~$ds Pool :11



open-water areaVI ~ .00-

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.*00

S Ice floes or frazil slush
and pans 0.00-

Total~~~ ~ ~ ae (mx10)includes 
4.49 x 10 m

Totl aea m a10 449* of no video coverage

o\O Dashlelds Pool All1

Dashields LaB D

No Video Coverage

0 1 mi
Survey date: February 28, 1986

1' kmVideo Tape 15

Dashields Pool Surface

(2Area concentration
MAP UNITS inx 106) (10

IZ Open water 0.00 NA

Solid ice cover 0.00 NA

Solid ice cover with
Open-water areas 0.00-

Fragmented ice cover 0.00 NA

Fragmented ice cover
w ith open-waler areas 0.00-

Ice floes or frazil slush
and pans 0.00-

2 6 Includes 5.00 x 106 m2
Total area tin x 106 5.00* of no video coverage
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2ashiolds Pool AM1

VV

No Video Coverage
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28 February 1986

Montgomery Pool :113 2~

200

0

0

800 0

''Montgomery Pool :213

No Vineo Covc~ ao

Beav'er
R

Survey dlate Fet-ruary 2R, 11986
2 6 M LB0 

_ _ _ _ _ _a p e 1 5

00k

10.~ Montgomery Pool :313



0

Dashields

I ml
Survey date Februit 28, 1986

km video Tape 15 l

20
Ovoraqe

R6

J0



Beaver

- 26 Survey date Fetruurv 28, 18

ML 0 
i

o Montgomery Pool :313

Montgomery

0 1 M0

0 1 kmn 0 0~~ ae

Montgomery Pool Surface

M A Crn' x 1 0 6 o c n f 1 0

Op1n112e 5.76 NA

So~ cecvr0.00 NA

Sold ie cverwith
o enwaeraras0.00 -

P'aqinente0 iCe cover 0.00 NA

Fragmented ice cover
vqth open water areas 0.00 -

ice rops or tra.'I siu5h 0 0
anot pans 00

2 Inludes-, l; x If'-

Totl aea ~x 11-27*1 of nc video covE-iE
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_70 75lie' cd@\'Cl~

uvydt February 28, 1986

1 mi _

1 km 4

26

co

Survey date> ebruary_28, 1986
Video Tape 15 E
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New Cumberland Pool :1/4

0

37/

J Survey¢

Phillis IsI.-o

I New Cumberland Pool :2/4

0

000

-~19

0 1 rnI

Survey date February 28, 1986 _.____ -- __ __ I
Video Tape 15 1 km

I \ Ma ... ,J~ ....



28 February 1986

c

Montgomery
32 L 8ID

Survey date: -February- 28, 1986

0 ~Video Tape 15 1M

o

Little
Beaver
RIver

743

40. 3V



44

Survey date: -February 28, 1986_ imi -/0
Video Tape 15 01 km,

New Cumberland Pool :314

4

517

,4OM
I ~ 0
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437

/400 37, 0

314

Sirvey date February 28, 1986
Video Tape 15

0 1 mi

o~ 1km

135



28 February 1986

New Cumberland Pool :414 .

( )V

New Cumberland

L a 45

+ Cluster Isis.

Survey date February 28, 1986

0 Video Tape 15 1 M

0 1 km

Pike Island Pool :1

Browns IsI 0

61



New Cumberland PoolSufc

,Area cocnrtn
MAP UNITS (rn , 106 cocetato

I I Open water 14.87 NA

Solid ice cover 0.00 NA

Solid ice cover with
.. open-water areas 0.00

Fragmented ice cover 0 .00 NA

___________ Fragmented ice cover
with operiwater areas 0.001

_____________ Ice floes or frazil slush
and pans 01.0 kw

Total area (Mi 2 x 1061 14.87

Pool A1/5

0 New Cumberland 5

55

L



80"3730" APike Island Pool :'./5

Browns IsI

00

I, 0

Pike Is land Pool :215

(AA

Survey date_______

0~ 1km

136



Pike Island Pool :1/5

New Cumberland 5
L 8D

55

0 1 mi
WW=MM4 Survey date F'br uary 28, 19H6

Video Tape 15I 0 1 km

V1

0

N)

*M== Survey date "-fa.2P, 11 Pf
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Pike Island Pool :3/5
0

0-

76

1>1

0 1Imi
Survey date -February 29,

o 1k Video Ta;z>

Pike Island Pool A/15

0. 0.

0 m

=0==-j SrveydateFebruary_28,_1986
Surey ate Video Tape 15

o 1km

Pike Island Pool :515

0.
0,



28 February 1986

Pike Island Pool :3/5 ,'

0.0

76 r

000



80

0 1 mi

11111=1 miSurvey date: February 28, 1986

Video Tape 15

Pike Island Pool :5/5

0.

o~~~~ Bi SuvydD

0_____1_____M1____ February 28, 1986

1 i kmSurve date Video Tape 15 N

Pike Island Pool 2 ra Surface

MAP UNTSrxe1 6 concentration

Open water 18.92 NA

Sold ice cover 0.00 NA

Solid ice cover with
op en-water areas 0.00 -

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00 -

ice floes or frazil slush
an as0.00 -

Total area Wn X IU 18.92
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28,_1986
Tape 15ZO

Pike Island Pool :5/5\V
0.

80
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28 February 1986

Hannibal Pool 1/6-

0
0

89 0

85

Wheeling
Is I

0 1iMI
Surve, cat_

1 1km

800 45'HannibalI

0
J. 0

0 0 imi 0
0 N0

0 I'kmQ



85 OA3

Survey clate February 28, 1986
Video Tape 1

Hannibal Pool :2/6

Wheeling Island

89

Wheeling

0 uvydt February 28, 1986

C~j Video Tape 15

0



0o1 0mi 0
00

1 1km Qt

Hannibal Pool :316

0

0 1 ml
Survey date February 28, 19

_______________Video Tape 15

0 1 km
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Wheeling Island

Wheeling

0 uvydt February 28, 1986
La Video Tape 15
0 3

'bal Pool :3/6

0-

S~u date February 28, 1986
Video Tape 15

13



BOC5OMar

112

0 1 mm

Hannibal Pool :5/6

4fk

0

12



28 February 1986

annibal Pool :416U

0-

Survey dale February 28, 1986
Video Tape 15

Survey date February 28, 1986

'1km Video Tape 15

Hannibal Pool :616 L
(,lob

120



119

0 Im

01km

Hannibaol

0 1iMI

0 1km

Hannibal Pool

MAP UNITS 2 Aea CO'Pa 06)

Open water 22.46 NA

Solid ice cove, 0.00 NA

,\ Sold ice cover with

open-water areas 0.00 -

Fragmented ice cover 0.00 NA

with open water areas 0.00

Ice floies or frazil slushr
nrd pans 0 00 -

Total area (me
2 
x 106) 24
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1 i Survey date Febray_28, 1986
Video Tape 15

1 km

Hannibal Pool :6/6 I
.A

120

Survey date Fetruary 28, 1986

VieoTre1
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28 February 1986

133 1 419Willow Island Pool :1/6

d~1'

0 1 km

N000 Willow Island Pol

0~~~ Imi Sre ae February 2B, 1986
Video Tape 15

011m

.cP Willow Island Pool :316



VO

127 Hannibal

Survey date: February 28, 1986

Video Tape 15

,.F,

Willow Island Pool :2/6

4'

134

:: .. William son Islan

1986

15

d Pool :3161904



CD 139

___a______ Survey date: February 28, 1986
r- - -=--jVideo Tape 150"/ 0 1 km

Go'Willow IslandPol:1

145 V

No video Coveraqo

Sul
0

0
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V 134

Williamson Island

daeFebruary 28, 1986
Video Tape 15AS

Willow Island Po'l :316

140 ~-~

Survey date: February 28, 1986
video rape 1

70 1kmi

140



Willow Island Pool :416

0 1 mi
Survey dale. br

01 kmr

Willow island Pool :5/6

1599

0NoN

Willow Island Pool :616 9.Wi



28 February 1986

ru.ary 29, 19136 91

ec Tape 15 01

0 Z/m15

01153

WillowMidl IslndPol urac

A r ea concentration
_2 , 111 

6
,



m

0 -9

Willow island Pool :6/6 .90Willow Island Pc

MAP UNITEj

16216 Open a

No Video CoveraqeSI' c

Willow Island Eurkens s:l~aerl

La D I pnae

Fragrne2-.

v~rth O ,5'

Survey date: February 28, 1986 1a1nd par-:

/ ~ ~~~Video Tape 1 m Ttl '

o~ 1km
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Survey date: February 28, 1986
Video Tape 15

0 1imi

o~ 1km

Willow Island Pool Surface
2Area concentration

MAP UNITS (a x 10 ) 1%)

Open water 10.21 NA

Solid ice cover 0.00 NA

Solid ice cover with

open-water areas 0.00

Fragmented ice cover 0.00 NA

Fragmented ice cover
with open-water areas 0.00 -

I:ce foes or trazil slush
and pans 0.00 -

2oa 6* Includes 11.03 x 10
6 m

2

Total area U2 x 1061 21.24* of no video coverage
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MAPS OF ICE CONDITIONS ON THE ILLINOIS
AND KANKAKEE RIVERS

La Grange Pool 7712

0. i,%o
| -poor' Rier ue

120 ..0"uve Oucver

Q~z 0

900

La Grange Pool :8112

0.

01 mi

0

\ s La Grange Pool :9/12

r---.. ' o.' .. o' ,,



7 January 1986

Pe Pool .7/12

0,

r Loke

=A~=====i Survey date January 7, 1986-
video Tape 1

1 1km

V1 3

Vide Tape

V mg.0
-Z~i 0

0,



*0.
.6 

0:

*4*0.O0..

0 1 mi
0 SUrv(

La Grange Pool :9112

0,

400

'o.V

o% 00o ...* .O .~ ......

No Video Coveraqe

-4Survey date: -January , 1986

1' km Video Tape1

The downstream limit of Illinois River video coverage was in the vicinity of mile 120 at

Havana, Illinois, on all dates. There is no coverage of La Grange Pool maps 1/ 12 through
6/12 (match lines A through E).
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C/ear Lake

1imi
Survey dalei-- Jan uary 7, 1986

Video Tape I
1 km

Prange Poo:9/12

143.



7 January 1986

1 0 . 3 , 1 3 0 "La G range P oo1:10 12

1 4 0 

K 
0/o

;--OZ --F

Caoone 

Po l 111

0,0

114k

VV

"b.

400 2'3 1, 1 miSurvey dale. January 7, 1986

o 1km 
v d oT p

La GranlgePoo: 1212



)oI :10/12

45

I mi
Survey date Janu ary 7, 1986

k Video Tape I

13

7, 1986

Tape

Lm Grange Pool Surface I
Area concentration

MAP UNITS (m 2%



40032'30,,

0 1 mi
Suvydate. January 7, 1986

LSuivkm video Tape 1

La Grange Pool; 12/12 o~
0

Peoria

Survey date January 7,1i

Video Tapr I

0

46W1 k
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I 00

.-"a" 0

Survey date: January 7, 1986V

Video Tape1

La Grange Pool Surface

4 Area concentration

MAP UNITS (M 10611(%)

I I Open wa
ter  3.53 NA

Solid ice cover 0.00 NA

P Solid ice cover with

Peoria open-water areas 0.00
Peoria

L D
158- Fragmented ice cover 0.52 NA

Fragmented ice cover
w h open-water areas 0.00

Survey date January 7, 1986 ice foes or frazi slush
Video Tape and pans 7.46 40

0 7 mi ___

S1 km Total Area (m
2 
x 106) 11.71*

* Includes 0.20 x 106 m
2

of no video coverage
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Peoria Pool :1112

Survey dale Janua -ry 7, 1986

Video Tape 1 m

0<0 1 km

Peoria Pool: 2112

0

cJ

164,

VV

0 1 MI

0 1 km

Peoria Pool: 3112



7 January 1986

164N

Peoria Lake-o-

0-

-~ 170
0

0

Upper Peoria L*e

.0

to j/jaeo CO e a

mi o

Survey date January 7, I986 /
VideoTape



UC,

89*3'30"No Video Coverage

0 1 mt
Surv> 1

0 1km

p Peoria Pool. 3112

0.

1.71 Upper Peoria
( Lake

1 -i

________________________ Survey date caur ,18

0 1' km'ideo 
'aue I
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Upper Peoria Lak1e-

Survey date: Januarv 7, 1986

VN 
oe LP 

a 
c v e

jauary 7, 1986 0
deo Taoe 1
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7 January 1986

17 7 Chlhcothe Islond

1: Vide Coveraqe

Peoria0

-I Oug/O SS
Lake

0 1k 90\

0 0
C; 0

4 0,

83

BobbsIsllnd

B~bbSWSadyard

S9 .2.5

0 q~ ~Pe



and 
Peoria Pool: 4112

183

/ass

0
oi Survey date: Januar -y -7, 1986

U'.Video Tape1

Peoria Pool .5112

0

0U
0_j

189

and

1 mi
Sureydat> anuarY 7, 1986

I !1km Video Tape 1

Peoria Pool.6/12



83

Babbs Island W dar

- B---obbs Slough

0IS
-10/

0*

146



89

Emzm~Wo-W~ adde yard

lgZ50 1 km VdoTp

7/. Peoria Pool .6/12

Lower Henry Upper Henry
IsI Isi.

~ 196

-

BiI'sboch (or Shultz) Lake

0 1 mt
Survey date: January 7, 1986

1km Video Tape 1

1 km
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Peoria Pool:7/12

196 C

89020

SawmIll Lake-.

0 1r
Survey dat . nary 7, 198(
Surve date Video Tape 1

Peoria Pool :8112

Lower BUpi:
Twin Sisters

0 1 MI

Peoria Pool :9112



7 January 1986

Lower & Upper
Twin Sisters Islands

0

1 m i 7
Survey date: January 7, 1986 890,

Video Tape 1

/0

.A' 1



C . 99

Senochwine Lake (or Swon Loire)

Lower a Upper

Twin Sisters Isi

0 1 mi

0~ 1km

Peoria Pool :g112

k~206

0 1MI
Survey date January 7,

F- Video 7al
o 1km
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I206

Lower a Upper
Twin Sisters Islands

===I Survey date: January 7, 1986 6020.-
Video Tape 1

1 km

aoria Pool :9112

0

211

Survey date:- January 7. 1986
Video Tape 1
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7 January 1986

Peoria Pool:10/ 12 ~

0 1Imi

0 1km c

441-020' Peoria Pool: I1I112
8

________________ 
Su

o~ 1km

Peoria Pool: 12112

0
OD



-j

1imi LO
, - Survey date: _-janua r2 7, 1986

Video Tape I
10

0*0

1
I m

=w 1 Survey date: January 7, 1986
Video Tape 1

2 1-
41°20' -



________________Survey 
date

Peoria Po:21

Co

2261

Plum

River

o mi Survey date: January 7, 196

F 1k Video Tape 1 
Ia)

Peoria Pool
Area Surface

MAP UNITS (Mn
2 

x 10 6 concenlration

m Open water 2.72 NA

'Solid ice cover 20.61 NA

Solid ice cover with

Open-water areas 0.00

Fragmented icecCover 29.71 NA

Fragmented ice cover

wth open water areas 11.*92 90

ice floes or trazI slushi

and pans 0.40 80

ncludes 15.97 x 10 6 m2

Total Area (m 
2 x 10 6 8c3* ,fn video coveracte
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1 mi January 7, 1986 0
3M=M= Survey date:___________

34 Video Tape 1 O
1 km

Starved Rock
Plum ISE23

148 * 23



Starved Rock Pool: 1/3

-41020'

No Video coverage

No Video Coverage '

0 Starved Rock Pool :212

C\u

-J - *0.0 Bulls Isl.

T..

0

01 1km

0 Starved Rock Pool 313
CD

0



7 January 1986

Dl:1/3

U,

No Video Coverage

age

Survey date -- PPaiy 7,_1986

Video Tape IW

trved Rock Pool :213
0

0
OD
CO

IIs I.

CD

1 mi
4 Survey date: January 7, 1986

1 km Video Tape 1

Starved Rock Pool Surface
~2.OArea concentration

MAP UNITS (in
2 x i)



No Video Coverage

237 Mayo Isi.

0

II~ o km

Starved Rock Pool :313 0

MMarselles Lockl

Survey dalei-Janu9ary 7, 1986
tcao 0 Video Tape 1 1m

o1 1km

149



244-

0 1iMi
______________Survey date:- Jnary 7, 1986
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6/12 (match lines A through E).
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